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1.0 VIBRATION TEST ATTACHMENT 1 
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1.0 VIBRATION TEST ATTACHMENT 1 (X-AXIS) 
DUT:  
Serial Number:  
Project File Name: Vibe MIL-STD-202 Method 201.prj 
Profile Name: Low Level  Test Type: Swept Sine  Run Folder: .\RunDefault May 13, 2020 17-57-07 

profile(f)

high-abort(f)

low-abort(f)

high-alarm(f)

low-alarm(f)

control(f)

55.005.00 10.00

89.1251

0.0355

0.1000

1.0000

10.0000

Frequency (Hz)

gn

 
Level:  100 %  Full Level Time:  02:00:00  Sweep Type: Logarithmic 
Frequency: 5.553571 Hz Time Remaining:  00:00:00  Sweep Rate: 6.92 Oct/Min 

Data saved at 07:52:56 AM, Thursday, May 14, 2020       Report created at 07:45:58 AM, Thursday, May 14, 2020  
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1.0 VIBRATION TEST ATTACHMENT 1 (X-AXIS) 
 

Shaker Parameters 
Shaker Name: From Loaded Project 
Positive Displacement Limit Peak: 0.50 in 
Negative Displacement Limit Peak: 0.50 in 
Maximum Velocity Peak: 55.10 in/s 
Maximum Acceleration Peak: 73.70 gn 
Minimum Drive Frequency: 5.00 Hz 
Maximum Drive Frequency: 5000.00 Hz 
Maximum Drive Peak: 2.00 Volts 
Orientation: Vertical 
Assume Noisy Measurement: No 

 
Channel Parameters 

 
Input Channel Parameters 

Input Type Analysis Max. Volts mv/(EU) Weighting Coupling Quantity I.D. Location 
1 Control Filter 10.0 9.5750mv/(gn) 1.0000 CCLD Acce. Accel. Center 
2 Control Filter 10.0 9.7590mv/(gn) 1.0000 CCLD Acce.   

 
Output Channel Parameters 

Output Type Max. Volts 
1 Output 10.00 

 
Control Parameters 

 
Test Parameters 

Max. Test Frequency: 75.00 Hz 
Sweep Type: Logarithmic 
Sweep Rate: 1.000000 Oct/Min 
Measurement Strategy: Weighted Average 
Filter Type: Proportional 
Band Width: 25% 
Drive Limit: 1.40 Volts 
Abort Latency: 0.30 seconds 
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1.0 VIBRATION TEST ATTACHMENT 1 (X-AXIS) 
Compression Speed Type: 

 
Adaptive 

Compression Speed: Fast 
 

Initial Ramp-up Parameters 
Initial Peak Drive: 0.001000 Volts 
Ramp-Up Rate: Fast 
Maximum Drive during Ramp-up: 0.700000 Volts 

 
Transmissibility Parameters 

Name Type Response (Numerator) Excitation (Denuminator) 

 
Profile Parameters 

 
Profile 1 

Profile name: Low Level 
  
Profile Maximum Acceleration (Peak): 18.5588 gn 
Profile Maximum Velocity (Peak): 20.7345 in/s 
Profile Maximum Displacement (Peak-Peak): 0.1200 in 
  
Shaker Acceleration (Peak): 73.7000 gn 
Shaker Velocity (Peak): 55.1000 in/s 
Shaker Displacement (Peak-Peak): 1.0000 in 
  

 
Profile Table: 

Frequency Acceleration Velocity Displacement Segment Type High Abort High Alarm Low Alarm Low Abort 
Hz (gn) Peak (in/s) Peak (in) Peak-

Peak 
  dB dB dB dB 

5.0 0.153378 1.88496 0.12 Const. 
Ampl. 

6.00 3.00 -3.00 -6.00 

55.0 18.5588 20.7345 0.12  6.00 3.00 -3.00 -6.00 
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1.0 VIBRATION TEST ATTACHMENT 1 (X-AXIS) 
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Plot of Profile 1Report created at 07:52:56 AM, Thursday, May 14, 2020  
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1.0 VIBRATION TEST ATTACHMENT 1 (X-AXIS) 
Schedule Parameters 

 
 

Schedule 1 
Schedule Name: Schedule1 
Fwd Swp From 5.00Hz Btwn 5.00Hz And 55.00Hz for 02:00:00 at 0.50 Min/Sweep 
Auto-Save Signals 
Save All Panes 

 
Channel Limit Parameters 

 
Pre-Test Result 

 
Run Log 

Bruel and Kjaer Dual DSP Shaker Control System 
 
Swept Sine Test Run Log 
07:57:08, Thursday, May 14, 2020 
 
ENTRY 
TIME 

FREQ(Hz) CTL/DEMAND(Peak) SOURCE DESCRIPTION 

         
17:57:08, 
May 13, 
20 

  0.00      User 
Command 

Start the Test 

17:57:10, 
May 13, 
20 

  5.00      Controller Start a new sweep/dwell entry 

19:57:15, 
May 13, 
20 

  5.57  Controller 'control(f),drive(f),input1(f),input1Up(f),input1Down(f),Hinv(f),profile(f),high-
abort(f),low-abort(f),high-alarm(f),low-
alarm(f),controlUp(f),controlDown(f),shaker_acc(f),shaker_vel(f),shaker_disp(f),' 
Saved Signals 
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1.0 VIBRATION TEST ATTACHMENT 1 (X-AXIS) 
19:57:15, 
May 13,  
 
20 

  5.57      Controller All Panes saved to the disk. 

19:57:17, 
May 13, 
20 

  0.00  0.200/ 0.189 gn Controller End of Test 

19:57:17, 
May 13, 
20 

  0.00           Full level elapsed 02:00:00 

19:57:17, 
May 13, 
20 

  0.00           Full level elapsed sine cycles: 150135.8 
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1.0 VIBRATION TEST ATTACHMENT 1 (Y-AXIS) 
DUT:  
Serial Number:  
Project File Name: Vibe MIL-STD-202 Method 201.prj 
Profile Name: Low Level  Test Type: Swept Sine  Run Folder: .\RunDefault May 14, 2020 07-57-07 
 

profile(f)

high-abort(f)

low-abort(f)

high-alarm(f)

low-alarm(f)

control(f)

55.005.00 10.00

89.1251

0.0355

0.1000

1.0000

10.0000

Frequency (Hz)

gn

 
Level:  100 %  Full Level Time:  02:00:00  Sweep Type: Logarithmic 
Frequency: 5.553571 Hz Time Remaining:  00:00:00  Sweep Rate: 6.92 Oct/Min 

Data saved at 09:57:57 AM, Thursday, May 14, 2020       Report created at 09:57:58 AM, Thursday, May 14, 2020  
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1.0 VIBRATION TEST ATTACHMENT 1 (Y-AXIS) 
 

Shaker Parameters 
Shaker Name: From Loaded Project 
Positive Displacement Limit Peak: 0.50 in 
Negative Displacement Limit Peak: 0.50 in 
Maximum Velocity Peak: 55.10 in/s 
Maximum Acceleration Peak: 73.70 gn 
Minimum Drive Frequency: 5.00 Hz 
Maximum Drive Frequency: 5000.00 Hz 
Maximum Drive Peak: 2.00 Volts 
Orientation: Vertical 
Assume Noisy Measurement: No 
 

Channel Parameters 
 

Input Channel Parameters 
Input Type Analysis Max. Volts mv/(EU) Weighting Coupling Quantity I.D. Location 
1 Control Filter 10.0 9.5750mv/

(gn) 
1.0000 CCLD Acce. Accel. Center 

2 Control Filter 10.0 9.7590mv/
(gn) 

1.0000 CCLD Acce.   

 
Output Channel Parameters 

Output Type Max. Volts 
1 Output 10.00 
 

Control Parameters 
 

Test Parameters 
Max. Test Frequency: 75.00 Hz 
Sweep Type: Logarithmic 
Sweep Rate: 1.000000 Oct/Min 
Measurement Strategy: Weighted Average 
Filter Type: Proportional 
Band Width: 25% 
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1.0 VIBRATION TEST ATTACHMENT 1 (Y-AXIS) 
Drive Limit: 

 
1.40 Volts 

Abort Latency: 0.30 seconds 
Compression Speed Type: Adaptive 
Compression Speed: Fast 
 

Initial Ramp-up Parameters 
Initial Peak Drive: 0.001000 Volts 
Ramp-Up Rate: Fast 
Maximum Drive during Ramp-up: 0.700000 Volts 
 

Transmissibility Parameters 
Name Type Response (Numerator) Excitation (Denuminator) 

 
Profile Parameters 

 
Profile 1 

Profile name: Low Level 
  
Profile Maximum Acceleration (Peak): 18.5588 gn 
Profile Maximum Velocity (Peak): 20.7345 in/s 
Profile Maximum Displacement (Peak-Peak): 0.1200 in 
  
Shaker Acceleration (Peak): 73.7000 gn 
Shaker Velocity (Peak): 55.1000 in/s 
Shaker Displacement (Peak-Peak): 1.0000 in 
  
 

Profile Table: 
Frequency Acceleration Velocity Displacement Segment Type High Abort High Alarm Low Alarm Low Abort 
Hz (gn) Peak (in/s) Peak (in) Peak-

Peak 
  dB dB dB dB 

5.0 0.153378 1.88496 0.12 Const. 
Ampl. 

6.00 3.00 -3.00 -6.00 

55.0 18.5588 20.7345 0.12  6.00 3.00 -3.00 -6.00 
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1.0 VIBRATION TEST ATTACHMENT 1 (Y-AXIS) 
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Plot of Profile 1Report created at 09:57:59 AM, Thursday, May 14, 2020  
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1.0 VIBRATION TEST ATTACHMENT 1 (Y-AXIS) 
Schedule Parameters 

Schedule 1 
Schedule Name: Schedule1 
Fwd Swp From 5.00Hz Btwn 5.00Hz And 55.00Hz for 02:00:00 at 0.50 Min/Sweep 
Auto-Save Signals 
Save All Panes 
 

Channel Limit Parameters 
 

Pre-Test Result 
 

Run Log 
Bruel and Kjaer Dual DSP Shaker Control System 
 
Swept Sine Test Run Log 
07:57:08, Thursday, May 14, 2020 
 
ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak) SOURCE DESCRIPTION 
         
07:57:08, May 14, 20   0.00      User Command Start the Test 
07:57:10, May 14, 20   5.00      Controller Start a new sweep/dwell 

entry 
09:57:15, May 14, 20   5.57  Controller 'control(f),drive(f),input

1(f),input1Up(f),input1D
own(f),Hinv(f),profile(f)
,high-abort(f),low-
abort(f),high-
alarm(f),low-
alarm(f),controlUp(f),co
ntrolDown(f),shaker_acc
(f),shaker_vel(f),shaker_
disp(f),' Saved Signals 

09:57:15, May 14, 20   5.57      Controller All Panes saved to the 
disk. 
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1.0 VIBRATION TEST ATTACHMENT 1 (Y-AXIS) 
 
09:57:17, May 14, 20 

   
  0.00 

  
0.200/ 0.189 gn 

 
Controller 

 
End of Test 

09:57:17, May 14, 20   0.00           Full level elapsed 
02:00:00 

09:57:17, May 14, 20   0.00           Full level elapsed sine 
cycles: 150135.8 
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1.0 VIBRATION TEST ATTACHMENT 1 (Z-AXIS) 
DUT:  
Serial Number:  
Project File Name: Vibe MIL-STD-202 Method 201.prj 
Profile Name: Low Level  Test Type: Swept Sine  Run Folder: .\RunDefault May 13, 2020 15-45-40 
 

profile(f)

high-abort(f)

low-abort(f)

high-alarm(f)

low-alarm(f)

control(f)

55.005.00 10.00

89.1251

0.0355

0.1000

1.0000

10.0000

Frequency (Hz)

gn

 
Level:  100 %  Full Level Time:  02:00:00  Sweep Type: Logarithmic 
Frequency: 5.553571 Hz Time Remaining:  00:00:00  Sweep Rate: 6.92 Oct/Min 

Data saved at 05:47:26 PM, Wednesday, May 13, 2020       Report created at 05:47:28 PM, Wednesday, May 13, 2020  
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1.0 VIBRATION TEST ATTACHMENT 1 (Z-AXIS) 

Shaker Parameters 
Shaker Name: From Loaded Project 
Positive Displacement Limit Peak: 0.50 in 
Negative Displacement Limit Peak: 0.50 in 
Maximum Velocity Peak: 55.10 in/s 
Maximum Acceleration Peak: 73.70 gn 
Minimum Drive Frequency: 5.00 Hz 
Maximum Drive Frequency: 5000.00 Hz 
Maximum Drive Peak: 2.00 Volts 
Orientation: Vertical 
Assume Noisy Measurement: No 
 

Channel Parameters 
 

Input Channel Parameters 
Input Type Analysis Max. Volts mv/(EU) Weighting Coupling Quantity I.D. Location 
1 Control Filter 10.0 9.5750mv/

(gn) 
1.0000 CCLD Acce. Accel. Center 

2 Control Filter 10.0 9.7590mv/
(gn) 

1.0000 CCLD Acce.   

 
Output Channel Parameters 

Output Type Max. Volts 
1 Output 10.00 
 

Control Parameters 
 

Test Parameters 
Max. Test Frequency: 75.00 Hz 
Sweep Type: Logarithmic 
Sweep Rate: 1.000000 Oct/Min 
Measurement Strategy: Weighted Average 
Filter Type: Proportional 
Band Width: 25% 
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1.0 VIBRATION TEST ATTACHMENT 1 (Z-AXIS)  
Drive Limit: 1.40 Volts 
Abort Latency: 0.30 seconds 
Compression Speed Type: Adaptive 
Compression Speed: Fast 
 

Initial Ramp-up Parameters 
Initial Peak Drive: 0.001000 Volts 
Ramp-Up Rate: Fast 
Maximum Drive during Ramp-up: 0.700000 Volts 
 

Transmissibility Parameters 
Name Type Response (Numerator) Excitation (Denuminator) 

 
Profile Parameters 

 
Profile 1 

Profile name: Low Level 
  
Profile Maximum Acceleration (Peak): 18.5588 gn 
Profile Maximum Velocity (Peak): 20.7345 in/s 
Profile Maximum Displacement (Peak-Peak): 0.1200 in 
  
Shaker Acceleration (Peak): 73.7000 gn 
Shaker Velocity (Peak): 55.1000 in/s 
Shaker Displacement (Peak-Peak): 1.0000 in 
  
 

Profile Table: 
Frequency Acceleration Velocity Displacement Segment Type High Abort High Alarm Low Alarm Low Abort 
Hz (gn) Peak (in/s) Peak (in) Peak-

Peak 
  dB dB dB dB 

5.0 0.153378 1.88496 0.12 Const. 
Ampl. 

6.00 3.00 -3.00 -6.00 

55.0 18.5588 20.7345 0.12  6.00 3.00 -3.00 -6.00 
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1.0 VIBRATION TEST ATTACHMENT 1 (Z-AXIS) 
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Plot of Profile 1Report created at 05:47:28 PM, Wednesday, May 13, 2020  
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1.0 VIBRATION TEST ATTACHMENT 1 (Z-AXIS) 

Schedule Parameters 
Schedule 1 

Schedule Name: Schedule1 
Fwd Swp From 5.00Hz Btwn 5.00Hz And 55.00Hz for 02:00:00 at 0.50 Min/Sweep 
Auto-Save Signals 
Save All Panes 

Channel Limit Parameters 
 

Pre-Test Result 
 

Run Log 
Bruel and Kjaer Dual DSP Shaker Control System 
 
Swept Sine Test Run Log 
15:45:41, Wednesday, May 13, 2020 
 
ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak) SOURCE DESCRIPTION 
         
15:45:41, May 13, 20   0.00      User Command Start the Test 
15:45:43, May 13, 20   5.00      Controller Start a new sweep/dwell 

entry 
17:45:48, May 13, 20   5.56  Controller 'control(f),drive(f),input

1(f),input1Up(f),input1D
own(f),Hinv(f),profile(f)
,high-abort(f),low-
abort(f),high-
alarm(f),low-
alarm(f),controlUp(f),co
ntrolDown(f),shaker_acc
(f),shaker_vel(f),shaker_
disp(f),' Saved Signals 

17:45:48, May 13, 20   5.56      Controller All Panes saved to the 
disk. 
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1.0 VIBRATION TEST ATTACHMENT 1 (Z-AXIS) 
17:45:50, May 13, 20   0.00  0.200/ 0.189 gn Controller End of Test 
17:45:50, May 13, 20   0.00           Full level elapsed 

02:00:00 
17:45:50, May 13, 20   0.00           Full level elapsed sine 

cycles: 150135.8 
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2.0 SHOCK TEST ATTACHMENT 2 
 
 



 

SIZE 
A 

CAGE CODE 

05XQ0 DWG. NO. 
28023054 

REVISION  A1 

SCALE N/A SHEET 24 OF 75 

 

2.0 SHOCK TEST ATTACHMENT 2 (POSITIVE X-AXIS) 
DUT: 5399723+001 Rev L 
Serial Number: PL28891/2018 - X-Axis 
Project File Name: MIL-STD-202G Method 213B - A.prj 
Profile Name: 18gn 11mSec  Test Type: Classical Shock  Run Folder: .\RunDefault May 14, 2020 17-05-33 

 
 
Frame Time: 0.400000 Seconds Control Peak: 18.232637  Control RMS: 2.682318  Full Level Elapsed Pulses: 3 
Pulse Type: Half Sine  Amplitude: 18.000000  Pulse Width:  11.000000 ms 

Data saved at 05:05:50 PM, Thursday, May 14, 2020       Report created at 05:05:52 PM, Thursday, May 14, 2020  
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2.0 SHOCK TEST ATTACHMENT 2 (INVERSE X-AXIS) 
DUT: 5399723+001 Rev L 
Serial Number: PL28891/2018 – X-Axis 
Project File Name: MIL-STD-202G Method 213B - A.prj 
Profile Name: 18gn 11mSec  Test Type: Classical Shock  Run Folder: .\RunDefault May 14, 2020 17-05-33 

 
 
Frame Time: 0.400000 Seconds Control Peak: 18.232637  Control RMS: 2.682318  Full Level Elapsed Pulses: 3 
Pulse Type: Half Sine  Amplitude: 18.000000  Pulse Width:  11.000000 ms 

Data saved at 05:05:50 PM, Thursday, May 14, 2020       Report created at 05:05:56 PM, Thursday, May 14, 2020  
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2.0 SHOCK TEST ATTACHMENT 2 (POSITIVE Y-AXIS) 
DUT: 5399723+001 Rev L 
Serial Number: PL28891/2018 - Y-Axis 
Project File Name: MIL-STD-202G Method 213B - A.prj 
Profile Name: 18gn 11mSec  Test Type: Classical Shock  Run Folder: .\RunDefault May 14, 2020 17-06-39 

 
 
Frame Time: 0.400000 Seconds Control Peak: 18.260456  Control RMS: 2.682815  Full Level Elapsed Pulses: 3 
Pulse Type: Half Sine  Amplitude: 18.000000  Pulse Width:  11.000000 ms 

Data saved at 05:06:55 PM, Thursday, May 14, 2020       Report created at 05:06:57 PM, Thursday, May 14, 2020  



 

SIZE 
A 

CAGE CODE 

05XQ0 DWG. NO. 
28023054 

REVISION  A1 

SCALE N/A SHEET 27 OF 75 

 

2.0 SHOCK TEST ATTACHMENT 2 (INVERSE Y-AXIS) 
DUT: 5399723+001 Rev L 
Serial Number: PL28891/2018 - Y-Axis 
Project File Name: MIL-STD-202G Method 213B - A.prj 
Profile Name: 18gn 11mSec  Test Type: Classical Shock  Run Folder: .\RunDefault May 14, 2020 17-06-39 

 
 
Frame Time: 0.400000 Seconds Control Peak: 18.260456  Control RMS: 2.682815  Full Level Elapsed Pulses: 3 
Pulse Type: Half Sine  Amplitude: 18.000000  Pulse Width:  11.000000 ms 

Data saved at 05:06:55 PM, Thursday, May 14, 2020       Report created at 05:07:01 PM, Thursday, May 14, 2020 
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2.0 SHOCK TEST ATTACHMENT 2 (POSITIVE Z-AXIS) 
DUT: 5399723+001 Rev L 
Serial Number: PL28891/2018 - Z-Axis 
Project File Name: MIL-STD-202G Method 213B - A.prj 
Profile Name: 18gn 11mSec  Test Type: Classical Shock  Run Folder: .\RunDefault May 14, 2020 17-02-56 

 
 
Frame Time: 0.400000 Seconds Control Peak: 18.255482  Control RMS: 2.683005  Full Level Elapsed Pulses: 3 
Pulse Type: Half Sine  Amplitude: 18.000000  Pulse Width:  11.000000 ms 

Data saved at 05:03:21 PM, Thursday, May 14, 2020       Report created at 05:03:23 PM, Thursday, May 14, 2020  
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2.0 SHOCK TEST ATTACHMENT 2 (INVERSE Z-AXIS) 
DUT: 5399723+001 Rev L 
Serial Number: PL28891/2018 - Z-Axis 
Project File Name: MIL-STD-202G Method 213B - A.prj 
Profile Name: 18gn 11mSec  Test Type: Classical Shock  Run Folder: .\RunDefault May 14, 2020 17-02-56 

 
 
Frame Time: 0.400000 Seconds Control Peak: 18.255482  Control RMS: 2.683005  Full Level Elapsed Pulses: 3 
Pulse Type: Half Sine  Amplitude: 18.000000  Pulse Width:  11.000000 ms 

Data saved at 05:03:21 PM, Thursday, May 14, 2020       Report created at 05:03:27 PM, Thursday, May 14, 2020 
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3.0 RELIABILITY ATTACHMENT 3  
MEAN TIME BETWEEN FAILURE REPORT 
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1.0 Summary 

Planar Monolithics Industries, Inc. (PMI) has prepared this Reliability Prediction Report for the 
Phase and Variant Attenuator Assembly, Part No. 5399723+001 REV L, herein referered to as 
the Attenuator Assembly. 

1.1 SCOPE 
This report describes the Reliability Prediction and related tasks completed for the design of the 
Attenuator Assembly. 

2.0 Introduction 

The purpose of this report is to document the reliability prediction performed on the Attenuator 
Assembly, to establish analytically the quantitative reliability of the unit's designs. 

2.1 REFERENCED DOCUMENTS 
The following of the exact issue shown form a part of this report to the extent specified herein.  
In the event of a conflict between the contents of this report and the referenced Military 
Standards and Specifications, the contents of this report will take precedence.  

2.1.1 Military Standards 
Document 
No. 

Title Revision 

MIL-
STD-
785B 

Reliability Program for 
Systems and Equipment 
Development and Production 

15 SEP 
NOV 1980 
Revision B 

MIL-
HDBK-
217F  

Reliability Prediction of 
Electronic Equipment 
(Notice 2) 

10 NOV 
2010 
Revision F 

3.0 Equipment Description and Operating Environment 

3.1 EQUIPMENT DESCRIPTION 
The Attenuator Assembly contains a PCB with flash memory and discrete components.  A 
conceptual view of the product design is shown in Figure 1. 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 – Attenuator Assembly Conceptual View 
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3.2 OPERATING ENVIRONMENT 
The anticipated operating environment for the Attenuator Assembly is an Naval Sheltered (Ns) 
environment.  The reliability prediction is performed at a temperature of 70 oC. 
 

4.0 Reliability Prediction Process 

4.1 RELIABILITY METHODOLOGY 

The Reliability Prediction of the Attenuator Assembly was performed, in the Ns environment 
using the parts count method and part failure rate models of MIL-HDBK-217F Notice 2.  Each 
part type failure rate was calculated using the calculated and average stresses provided by 
engineering and a computerized Reliability Prediction Program (Windchill Quality Solutions 
V10.1) then was added to arrive at the unit's serial failure rate.  The result of the reliability 
prediction process is to obtain the equipment failure rate () in failures per million hours 
(FPMH) and then calculate the equipment Mean Time Between Failures (MTBF) by 
reciprocating and converting to hours from million hours. 

4.2 GROUND RULES/ASSUMPTIONS 
The reliability prediction was performed under the following ground rules/assumptions:  

Reliability Model:  Serial 
Environment:   Ns (Naval Sheltered) 

  Part Temperature:  Operational: 70 oC 
Thermal/part stresses:  Capacitors: Estimated Voltage Stress 

     Resistors: Estimated Power Stress 
     Semiconductors: Estimated Voltage Stress and Tj Rise 

 
             Quality Levels:  Capacitors: Pi Q = 0.1 

  Resistors: Pi Q = 1.0 
  Diode Semiconductors: Pi Q = 0.7  
  PIN Diode Semiconductors: Pi Q = 0.5 
  FETs: PiQ = 0.7 
  Microcircuits: PiQ = 1.0 
 

  
5.0 Reliability REQUIREMENT 

The reliability requirement for the Mean Time Between Failure (MTBF) of the Attenuator 
Assembly is at least 100,000 operating hours at Ns 70C. 
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6.0 Reliability Prediction Results 

 
6.1 MTBF CALCULATION 

Using the parts lists, calculated stress data and part temperatures for the environmental 
conditions, the Attenuator Assembly MTBF was calculated and is reflected in Table 1. 

 
Table 1 –  Reliability Prediction Summary 

 
Environment Temperature Predicted Failure Rate (FPMH) Predicted MTBF (Hours) 

Auc 70C 6.1210 163,371 

 

6.2 RELIABILITY PREDICTION WORKSHEETS 
The Reliability Prediction Worksheets are contained in Appendix A.  The worksheets provide the 
details of the reliability prediction. 

 
7.0 Conclusions 

Based on the results of the reliability prediction, the reliability of the Attenuator Assembly is 
predicted to have a MTBF of 163,371 hours when calculated per MIL-HDBK-21F Notice 2 in an 
naval sheltered environment in a 70 degree Celsius part temperature which meets the reliability 
goal of at least 100,000 hours.   

8.0 List of Abbreviations and ACRONYMS 

 
Auc   Airborne Uninhabited Cargo 
FPMH   Failures Per Million Hours 
MTBF   Mean Time Between Failure 
PMI   Planar Monolithics Industries 
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Appendix A 
 

Reliability Prediction Details 
 

 
Ns 70C 
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4.0 HERMETIC SEAL LEAKAGE  
ATTACHMENT 4 
HERMETIC SEAL 

CERTIFICATE OF CONFORMANCE 
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4.0 HERMETIC SEAL CERTIFICATE OF CONFORMANCE 
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5.0 REPEATABILITY WITH SWITCHING RATE 
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5.0 REPEATABILITY WITH SWITCHING RATE 
 
TABLE 1 – REPEATABILITY WITH SWITCHING RATE RESULTS 

 
Bit Sample 1 

Attenuation (dB) 
Sample 2 

Attenuation (dB) 
Sample 3 

Attenuation (dB) 
Sample 4 

Attenuation (dB) 
Sample 5 

Attenuation (dB) 
A0 0.519 0.520 0.518 0.520 0.520 
A1 1.021 1.021 1.021 1.022 1.021 
A2 2.006 2.007 2.003 2.007 2.005 
A3 4.097 4.081 4.063 4.088 4.120 
A4 8.241 8.236 8.238 8.293 8.226 
A5 16.330 16.410 16.358 16.362 16.425 
A6 32.546 32.587 32.506 32.579 32.605 
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6.0 TYPICAL CHARACTERISTICS REPORT 
TEST DATA @ 0˚C, 25˚C, 70˚C 
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6.0 TYPICAL CHARACTERISTICS REPORT 
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