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1. SCOPE 

1.1. This document contains the Reliability Prediction and Derating for the PMI Model RFFD-618-730049 
FILTER DETECTOR. This reliability prediction has been done according to MIKES   RF, FILTER 
DETECTOR ASSY drawing number 730049. As specified the reliability prediction is done in accordance 
with MIL-HDBK-217F and CHANGE NOTICE 1 and 2. In addition to the reliability prediction, all parts 
have been derated according to RADC-TR-72-177 level II. The specifications and stresses of each component 
are detailed in this document. 

 

2. RELIABILITY PREDICTION 

 

2.1. The failure rate of each individual component used in the Filter Detector was evaluated by using the 
specifications contained in MIKES   RF, FILTER DETECTOR ASSY drawing number 730049 together with the 
individual component manufacturers specifications and the values given in MIL-HDBK-217F together with 
change notices 1 and 2. 

2.2. Each components predicted failures per million hours  at 95 deg C were then multiplied by the number of 
components used The failure rates of all components were then summed to form the total predicted failure rate. 

2.3. The overall predicted failure rate of about 5 failures per million hours (FPMH) is within the  maximum of 9  
FPMH as specified in 730049 point 3.7.1. 

2.4. The equations and details of the individual components failure rate calculations are included in Appendix A. 

 

PART NAME Part References No parts Individual Failure Rate Combined Failure Rate 

   
Failures per million 
hours 

Failures per million 
hours 

     
     
DETECTOR DIODE D1, D2 2 1.2312 2.4624 
PROTECTION DIODE D3, D4 2 0.0002 0.0004 
RESISTORS  SMD 0603 R1, R2, R3 3 0.0487 0.1462 

RESISTORS   ETCHED  
R4, R5, R6, R7, 
R8, R9, R10 7 0.0256 0.1795 

CAPACITORS 
C1a,  C1b,  C1c, 
C1d 4 0.1197 0.4788 

CONNECTORS SMA RF J1, J2 2 0.1197 0.2394 
CONNECTORS GLASS 
FEEDTHROUGH PINS 

J1, J2, PIN1, 
PIN2, PIN3 5 0.0048 0.0240 

LOW PASS FILTER LPF1 1 1.5600 1.5600 
     
COMBINED TOTAL 
FAILURE RATE    5.0906 
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3. COMPONENT PART DERATING 

 

3.1. The electrical and thermal stresses of each component have been evaluated using the specifications contained 
in MIKES   RF, FILTER DETECTOR ASSY drawing number 730049 together with the individual component 
manufacturers specifications. The derating as specified in RADC-TR-72-177 level II. 

 

PART NAME 
Part 
References Rated Level II Design Units  

       
DETECTOR 
DIODE D1, D2 175 125 110 deg C Junction Temperature 
  4 2.8 0 V Breakdown Voltage DC 
      Current Not Specified 

  150 97.5 5 mW 
Power Dissipation  Normal 
Maximum 

  150 97.5 50 mW 
Power Dissipation  No Damage 
Specification 3.2.3 

       
PROTECTION 
DIODE D3, D4 150 110 110 deg C Junction Temperature 
  85 59.5 1 V Breakdown Voltage DC 

  215 140 30 mA 
Current Protection Specification 
3.2.9 

  150 97.5 0 mW 
Power Dissipation  Normal 
Maximum 

  150 97.5 30 mW 
Power Dissipation At Protection 
Specification 3.2.9 

       
RESISTORS  
SMD 0603 R1, R2, R3 155 115 110 deg C Temperature 
  50  1 V Maximum working voltage 

  100 15 0.1 mW 
Power Dissipation  Normal 
Maximum 

  100 15 15 mW 
Power Dissipation  At Protection 
Specification 3.2.9 

       

RESISTORS   
ETCHED  

R4, R5, R6, 
R7, R8, R9, 
R10 155 115 110 deg C 

Temperature  Omegaply has been 
tested at 160 deg C 

  50  1 V Maximum working voltage 

  100 20 1 mW 
Power Dissipation  Normal 
Maximum 

  100 20 17 mW 
Power Dissipation  No Damage 
Specification 3.2.3 
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CAPACITORS 
C1a,  C1b,  
C1c, C1d 150 125 110 deg C Temperature 

  50 30 1 V Maximum working voltage 
       
       
       
CONNECTORS 
SMA RF J1, J2 165 140 110 deg C Temperature 
  500 350 1 V Breakdown Voltage DC 

  2000 1400 30 mA 
Current Protection Specification 
3.2.9 

       

CONNECTORS 
GLASS 
FEEDTHROUGH 
PINS 

J1, J2, PIN1, 
PIN2, PIN3 250  110 deg C 

Temperature  MIL-HDBK-217F 
pp15-2 

  2000 1400 30 mA 
Current Protection Specification 
3.2.9 

       
LOW PASS 
FILTER LPF1 150  110 deg C 

Temperature  Dielectric tested   
 -100 to +250 deg C 

 

 

4. CONCLUSIONS 

 

4.1. The Reliability Prediction for the Filter Detector was calculated according to the specifications contained in 
MIKES   RF, FILTER DETECTOR ASSY drawing number 730049 together with the individual component 
manufacturers specifications and the values given in MIL-HDBK-217F  and shown to be withing the specified 
value. That is 5 FPMH versus a specified maximum of 9 FPMH. ( FPMH is failures all per million hours). 

4.2. The stresses on all components has been shown to be within the derating limits as specified in RADC-TR-72-
177 level II. 

4.3. The conclusion is that this design meets the reliability and derating levels for the MIKES   RF, FILTER 
DETECTOR ASSY drawing number 730049 . 
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APPENDIX A:    ELECTRICAL SCHEMATIC DRAWING 
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APPENDIX B:    FAILURE RATE CALCULATIONS AND STRESS 
 

DETECTOR 
DIODE  
   
PARTS: D1,D2  
   
DIODES, HIGH FREQUENCY ( MICROWAVE, RF) 
   
MIL-HDBK-217F pp 6-4  -- 6-5 
   
   
�p = �b  �T  �A  �R  �Q  �E    failures per million hours 
   
   
�b 0.027 Base Failure Rate 
�T 3.8 Temperature Factor for 95 deg C    Mikes730049 3.7.1 sheet19 
�A 1 Application Factor  
�R 1 Power Rating Factor 

�Q 1 
Quality Factor Manufacturer states good for high reliability in space and 
military 

�E 12 
Environement Factor  Auf  Airborne Uninhabited Fighter   Mil217 pp3-5  
Mikes730049 3.7.1 sheet19 

   
   
 1.2312 Failures per million hours. 

 

 

DERATING  
DETECTOR 
DIODE  

     
RADC-TR-82-177  LEVEL II    ref  pp 99-108 
     
Rated Level II Design Units  
     

175 125 110 deg C Junction Temperature 
4 2.8 0 V Breakdown Voltage DC 
    Current Not Specified 

150 97.5 5 mW Power Dissipation  Normal Maximum 
150 97.5 50 mW Power Dissipation  No Damage Specification 3.2.3 
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PROTECTION DIODE 
   
PARTS: D3,D4  
   
DIODES, LOW FREQUENCY 
   
MIL-HDBK-217F pp 6-2 -- 6-3   Notice 2 
   
   
�p = �b  �T  �S  �C  �Q  �E    failures per million hours 
   
   
�b 0.0038 Base Failure Rate 
�T 7.2 Temperature Factor for 95 deg C    Mikes730049 3.7.1 sheet19 
�S 0.00002 Stress Factor Applied V= 1 volt  Rated V = 85  Vs = 1/85    �S= Vs^2.43 
�C 1 Contact Construction Factor 

�Q 8 
Quality Factor   (Qualified to AEC-Q101 standards for High Reliability)  Plastic 
-> 8 

�E 43 
Environement Factor  Auf  Airborne Uninhabited Fighter   Mil217 pp3-5  
Mikes730049 3.7.1 sheet19 

   
   
 0.0002 Failures per million hours. 

 

 

DERATING  PROTECTION DIODE 
     
RADC-TR-82-177  LEVEL II    ref  pp 99-108 
     
Rated Level II Design Units  
     

150 110 110 
deg 
C Junction Temperature 

85 59.5 1 V Breakdown Voltage DC 
215 140 30 mA Current Protection Specification 3.2.9 
150 97.5 0 mW Power Dissipation  Normal Maximum 
150 97.5 30 mW Power Dissipation At Protection Specification 3.2.9 
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RESISTORS  SMD 0603 
   
PARTS: R1,R2,R3  
   
RESISTORS   RM Chip 
   
MIL-HDBK-217F pp 9-1 -- 9-3   Notice 2 
   
   
�p = �b  �T  �P  �S  �Q  �E    failures per million hours 
   
   
�b 0.0037 Base Failure Rate    RM  Chip 
�T 1.9 Temperature Factor for 95 deg C    Mikes730049 3.7.1 sheet19 
�P 0.068 Power Factor  Normally  less than 0.001 Watts   
�S 0.79 Power Stress Factor 
�Q 3 Quality Factor    Using Non Established Reliability value of 3 

�E 43 
Environement Factor  Auf  Airborne Uninhabited Fighter   Mil217 pp3-5  
Mikes730049 3.7.1 sheet19 

   
   
 0.0487 Failures per million hours. 

 

 
 

DERATING  RESISTORS  SMD 0603 
     
RADC-TR-82-177  LEVEL II    ref  pp 120-123   MIL-R-22684 and MIL-R39017 
     
Rated Level II Design Units  
     

155 115 110 
deg 
C Temperature 

50  1 V Maximum working voltage 
     

100 15 0.1 mW Power Dissipation  Normal Maximum 
100 15 15 mW Power Dissipation  At Protection Specification 3.2.9 
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RESISTORS   ETCHED  
   
PARTS: R4,R5,R6,R7,R8,R9,R10 
   
RESISTORS  RD  
   
MIL-HDBK-217F pp 23-1  Microwave Attenuators states use Resistor type RD 
  pp 9-1 -- 9-3   Notice 2 
   
   
�p = �b  �T  �P  �S  �Q  �E    failures per million hours 
   
   
�b 0.0037 Base Failure Rate 
�T 1 Temperature Factor for 95 deg C    Mikes730049 3.7.1 sheet19 
�P 0.068 Power Factor  Normally  less than 0.001 Watts   
�S 0.79 Power Stress Factor 
�Q 3 Quality Factor    Using Non Established Reliability value of 3 

�E 43 
Environement Factor  Auf  Airborne Uninhabited Fighter   Mil217 pp3-5  
Mikes730049 3.7.1 sheet19 

   
   
 0.0256 Failures per million hours. 

 

 

DERATING  RESISTORS   ETCHED  
     
RADC-TR-82-177  LEVEL II    ref  pp 120-123   MIL-R-22684 and MIL-R39017 
     
Rated Level II Design Units  
     

155 115 110 
deg 
C Temperature  Omegaply has been tested at 160 deg C 

50  1 V Maximum working voltage 
     

100 20 1 mW Power Dissipation  Normal Maximum 
100 20 17 mW Power Dissipation  No Damage Specification 3.2.3 
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CAPACITORS     MIS Beam Lead Capacitors 
   
PARTS: C1a, C1b, C1c,C1d  4 in parallel 
   
CAPACITORS   CM, CMR, CY, CYR all equivalent. 
   
MIL-HDBK-217F pp10-1 -- 10-6   Notice 2 
   
   
�p = �b  �T  �C  �V  �SR �Q  �E    failures per million hours 
   
   
�b 0.00076 Base Failure Rate  Mica or Glass Cap Style CM or CY  
�T 15 Temperature Factor for 95 deg C    Mikes730049 3.7.1 sheet19 
�C 0.35 Capacitance Factor  10pF   
�V 1 Voltage Stress Factor   50 Volt diodes 
�SR 1 Series Resistance Factor for tantalum capacitors only. 

�Q 1 
Quality Factor   These capacitors are available as high reliability screened 
version. 

�E 30 
Environement Factor  Auf  Airborne Uninhabited Fighter   Mil217 pp3-5  
Mikes730049 3.7.1 sheet19 

   
 0.1197 Failures per million hours. 

 

 

DERATING  CAPACITORS     MIS Beam Lead Capacitors 
     
RADC-TR-82-177  LEVEL II    ref  pp ,177   MIL-C-39014 
     
Rated Level II Design Units  
     

150 125 110 deg C Temperature 
50 30 1 V Maximum working voltage 
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CONNECTORS SMA RF 
   
PARTS: J1,J2  
   
CONNECTORS  COAXIAL, RF 
   
MIL-HDBK-217F pp 15-1 -- 15-3 
   
   
�p = �b  �K  �P  �E    failures per million hours 
   
   
�b 0.016 Base Failure Rate    Teflon insert at 100 deg C 
�K 1 Mating Factor.    Mating / Unmating cycles per 1000 hours   < 0.05 
�P 1 Active Pins Factor      Only 1 pin 

�E 12 
Environement Factor  Auf  Airborne Uninhabited Fighter   Mil217 pp3-5  
Mikes730049 3.7.1 sheet19 

   
   
   
   
 0.1920 Failures per million hours. 

 

 

DERATING  CONNECTORS SMA RF 
     
RADC-TR-82-177  LEVEL II    ref  pp 206-210 
     
Rated Level II Design Units  
     

165 140 110 
deg 
C Temperature 

500 350 1 V Breakdown Voltage DC 
2000 1400 30 mA Current Protection Specification 3.2.9 (IttCannonSpec) 
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CONNECTORS GLASS FEEDTHROUGH PINS 
   
PARTS: J1,J2,PIN1,2,3 
   
CONNECTORS  COAXIAL, RF 
   
MIL-HDBK-217F pp 15-1 -- 15-3 
   
   
�p = �b  �K  �P  �E    failures per million hours 
   
   
�b 0.0004 Base Failure Rate 
�K 1 Mating Factor.    Mating / Unmating cycles per 1000 hours   < 0.05 
�P 1 Active Pins Factor      Only 1 pin 

�E 12 
Environement Factor  Auf  Airborne Uninhabited Fighter   Mil217 pp3-5 
 Mikes730049 3.7.1 sheet19 

   
   
   
   
 0.0048 Failures per million hours. 

  

 

DERATING  CONNECTORS GLASS FEEDTHROUGH PINS 
     
RADC-TR-82-177  LEVEL II    ref  pp 206-210 
     
Rated Level II Design Units  
     

250  110 deg C Temperature  MIL-HDBK-217F pp15-2 
     

2000 1400 30 mA Current Protection Specification 3.2.9 
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LOW PASS 
FILTER  
   
PARTS: LPF1  
   
ELECTRONIC FILTERS, NON TUNABLE 
   
MIL-HDBK-217F pp 21-1 
   
   
�p = �b  �Q  �E    failures per million hours 
   
   
�b 0.12 Base Failure Rate 
�Q 1 Quality Factor   MIL-SPEC 

�E 13 
Environement Factor  Auf  Airborne Uninhabited Fighter   Mil217 pp3-5  
Mikes730049 3.7.1 sheet19 

   
   
   
   
   
 1.5600 Failures per million hours. 

 

 

DERATING  
LOW PASS 
FILTER  

     
RADC-TR-82-177  LEVEL II    No Specific section covering filters or Duroid substrate 
     
Rated Level II Design Units  
     

150  110 deg C Temperature  Dielectric tested   -100 to +250 deg C 
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APPENDIX C:    COMPONENT SPECIFICATIONS AND DATA 

 
Detector Diode 
The schottky diodes are rated for operation to 26 GHz.. 
High reliability specified and tested. 
Specified to operate from -65 to 175 deg C. 
 
There are a few optional models of these diodes, we will construct 
detectors with at least the two versions shown here. We will then select 
the best choice to meet Mikes specifications. 
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Protection Diode 
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BEAM LEAD CAPACITORS   MIS 
 

Applications: 

• DC Blocks  

• Bypass  

• Filters  

• Matching  

Maximum Ratings: 
   Storage Temperature         -65 
to 150oC 
   Operating Temperature     -65 to 
150 oC 

 
  
 

Notes: 
  1. Consult factory for special versions or high reliability screening 
  2. Dielectric Withstanding Voltage is 50V 
  3. Typical Temperature Coeff. = 55ppm/oC 
  4. Typical Insertion Loss = 0.04dB 
  5. All data at 25oC 
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DISCRETE RESISTORS 
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ETCHED RESISTORS  
 
SPECIFICATIONS AND PROPERTIES 
OHMEGA-PLY® RESISTOR-CONDUCTOR MATERIAL 
 
SHEET RESISTIVITIES  

Standard 10, 25, 50, 100, 250 ohms per 
square  

 
TYPICAL PROPERTIES (EPOXY-GLASS DIELECTRIC)  
ETCHED RESISTOR VARIATION (0.5" x 0.5" RESISTOR 
SIZE)  

10 ohms per square  Plus or minus 3%  

25, 50, 100 ohms per square  Plus or minus 5%  

250 ohms per square  Plus or minus 10%  

  

RESISTANCE CHANGE 
AFTER 240 HOURS 
EXPOSURE TO 95% 
HUMIDITY AT 40 ºC  

2% maximum  

CURRENT NOISE (PER MIL-
STD-202, METHOD 308)  Less than -15 db  

MAXIMUM TEMPERATURE COEFFICIENT OF RESISTANCE (-65 ºC TO 125 ºC)  

10 ohms per square  -20 ppm per degree C  

25 ohms per square  -50 ppm per degree C  

50 ohms per square  -80 ppm per degree C  

100 ohms per square  +100 ppm per degree C  

250 ohms per square  +100 ppm per degree C  

RESISTANCE CHANGE AFTER 1000 HOURS 70 ºC AMBIENT 
TEMPERATURE  

10 ohms per square  0.4% max (10 Watts/square 
load)  

25 ohms per square  0.5% max (5 Watts/square load)  

50 ohms per square  1.0% max (2.5 Watts/square load)  
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100 ohms per square  1.0% max (2.5 Watts/square load) 

250 ohms per square  1.0% max (2.5 Watts/square load) 

TCR TRACKING  

25 ohms per square  
Plus or minus 7 ppm per degree C 
max; Less than 2 ppm per degree C 
average  

100 ohms per square  
Plus or minus 15 ppm per degree C 
max; Less than 8 ppm per degree C 
average  
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FOR RESISTOR AREA LARGER THAN 1100 MIL2, THE 
RECOMMENDED POWER DISSIPATION AT 25°C AMBIENT IS 
AS FOLLOWS:  

10 ohms per square  0.190+ MilliWatts/mil2 

25 ohms per square  0.150+Milliwatts/mil2 

50 ohms per square  0.138+Milliwatts/mil2 

100 ohms per square  0.100+Milliwatts/mil2 

250 ohms per square  0.090+Milliwatts/mil2 

 
Maximum power dissipation depends on the ambient temperature, resistor element size and 
laminate/circuit board thermal properties. Dissipation improves with the use of natural 
heatsinks such as ground and power planes. Typical power dissipation for most Ohmega-
Ply resistor designs operating at an ambient of less than 70 °C is approximately 1/10 
to 1/8 Watt. 
 
Note: Because of continuing product improvement, the above specifications and 
properties are subject to change. The information and data contained herein are based 
on tests to date, but no warranty thereof is given.  
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VII) RELIABILITY TEST DATA AND SPECIFICATIONS 

• Ohmega-Ply® has been used in numerous 
applications for over 25 years; exhibiting 
excellent performance and dependability. 
Due to its absolute long-term reliability 
under a variety of severe environmental 
conditions, Ohmega-Ply® is used in numerous 
critical products (space-base, aerospace, 
avionics, etc.) where the utmost in 
reliability is required.  

• The estimated failure rate for Ohmega-Ply® 
resistors is less than 0.001 resistor 
elements per 1 million operating hours 
(this is based on test results where over 1 
trillion component hour have been 
accumulated without a field failure. Field 
failure is defined as resistor failure that 
is caused by the resistive material itself, 
and not other sources of printed circuit 
board failure (opens, shorts, defective 
base material, excessive power surges, 
improper operating conditions, etc.).  

• Ohmega-Ply® Specifications and Properties  
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OHMEGA-PLY® RCM PROPERTIES AND SPECIFICATIONS  Remark & Condition  

Sheet Resistivities (ohm/square)  10 25 50 100 250 
  

  

Material Tolerance  +/-3 +/-5  +/-5  +/-5  +/-10  
  

  

Load Life Cycling Test  
(  R%)  

<0.4 
(after 1000 

hrs)  
<5  <5  <5  

0.5  
(after 1000 

hrs)  

MIL-STD-202-108I  

Ambient Temp: 70C  

On Cycle: 1.5 hrs  

Off Cycle: 1.5 hrs  

Length of Test:  
10000 hrs  

Current Noise Index in dB <-16 <-15 <-15 <-15 <-15 

MIL-STD-202-308  

Voltage Applied  

10 ohm/sq.: 53.2V  

25 ohm/sq.: 5.6V  

100 ohm/sq.: 7.9V  

Short Time Overload 
(  R%) 

0 0  0  0  0 

MIL-R-10509 Method 4.6.6  

Power: 2.5 X Rated  

Time: 5 Sec  

Resistance Temperature 
Characteristic 
(RTC) PPM/ºC  

13 50  60  100  100  

MIL-STD-202-304  

Hot Cycle: 25º , 50º, 75º & 
125ºC  

Cold Cycle: 25º, 0º, -25º & -
55ºC  

Humidity Test 
(  R%)  

0.3 0.5  0.75  1.0  2.0  

MIL-STD-202-103A  

Temp: 40ºC  

Relative Humidity: 95 %  



DRAWING No:  150-R000-000   CONFIDENTIAL AND PROPRIETORY 
 
PLANAR MONOLITHICS INDUSTRIES, INC.   URL: WWW.PLANARMONOLITHICS.COM 
7311-G GROVE RD., FREDERICK MD.21704   SALES@PLANARMONOLITHICS.COM 
TEL: 301-631-1579 FAX: 301-662-2029    ISO 9001:2000 CERTIFIED 
 
 

Planar Monolithics Industries, Inc., 7311-G Grove Road, Frederick, MD 21704 
Telephone: 301-631-1579 Fax: 301-662-2029 Email: sales@planarmonolithics.com 

25 

Time: 240 hrs  

Thermal Shock 
(  R%) 

0.1 -0.5  1.0 1.0  1.0 

MIL-STD-202-107B  

No. of Cycles: 25  

Hot Cycle Temp: 125ºC 

Cold Cycle Temp: -65ºC  

Hot Oil 
(  R%) 

-- 0.1  0.25  0.5  0.75 

IPC-TM-650 METHOD 2.4.6  

Temp: 260ºC  

Immersion: 20ºC  

Solder Float 
(  R%) 

0.2 0.5  0.75  1.0  0.5  

MIL-STD-202-210D  

Temp: 260ºC  

Immersion: 20 Seconds  

Resistance To Solvent  
(  R%) 

Tolerance 1-1-1: 

Trichloroethan: 

Acetone: 

Freon: 

N/A 

  
  

0.2 

0.0 

0.2 

0.0 

N/A  N/A  N/A 
MIL-STD-202-215A  

Immersion: 15 Min  

Capacitance(pF) 
(at 5 Hz)  

~0 ~1  ~1  ~1  ~1    

Inductance(nH) 
(at 5 Hz) 

<~0.6 <~0.6 <~0.6 <~0.6 <~0.6    
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• In addition to in-house reliability testing at Ohmega Technologies, Inc., there 
have been numerous tests performed on Ohmega-Ply® by OEM customers and prospective 
customers. A few of them are:  

Cray Research1 
In a study of the stability of buried Ohmega-Ply® resistors used for ECL termination, Cray concluded that the Ohmega-Ply® 
resistors “would operate well beyond all normal voltages and temperatures, and there have been no reports of a resistor failure due 
to resistive material.” Cray Research also found that incorporating the Ohmega-Ply resistors into the internal plane of a multilayer 
board substantially improved the signal quality for high-speed devices. Cray Research has used Ohmega-Ply® in millions of 
multilayer circuit boards since 1982 with absolute field reliability of the resistive elements.  

Alcatel Bell2 
Researchers at Alcatel Bell tested Ohmega-Ply resistors for broadband (45 MHz-5GHz) 
telecom applications to characterize its impedance response and to compare the 
reliability of Ohmega-Ply to 0805 discrete thick film chip resistors, rated power 125 
mW. A summary of their results is as follows. 
 

Type of Test Measured max./min. R 
(Alcatel Tested) 

Ohmega 
Specifications 

Thick film 
chip R (0805) 

Humidity Test 
Temp: 40ºC 
Relative Humidity: 93% 

After 21 days: 
0.22% for 25 Ohm/sq. 
0.07% for 100 Ohm/sq. 
0.10% for 250 Ohm/sq. 

After 56 days: 
0.74% for 25 Ohm/sq. 
0.14% for 100 Ohm/sq. 
0.22% for 250 Ohm/sq. 

After 10 days: 
0.5% for 25 Ohm/sq. 
1.0% for 100 Ohm/sq. 

After 56 days: 
< ± 1.50% 

Thermal Cycling 
Hot Cycle Temp: 125ºC 
Cold Cycle: -25 ºC 

After 100 Cycles 
-0.03% for 25 Ohm/sq. 
0.03% for 100 Ohm/sq. 
-0.08 for 250 Ohm/sq. 

After 25 Cycles 
-0.5% for 25 Ohm/sq. 
1% for 100 Ohm/sq. 

 

<± 0.25% 

Aging Without Load 
Temp: 125ºC 

After 100 Hours  
0.10% for 25 Ohm/sq 
0.08% for 100 Ohm/sq 
-0.13% for 250 Ohm/sq 

Not specified Not specified 

Solder Heat/Float 
Temp: 260ºC 
Immersion: 20ºC 

-0.02% for 25 Ohm/sq 
0.01% for 100 Ohm/sq 
-0.01% for 250 Ohm/sq 

0.5% for 25 Ohm/sq 
1% for 100 Ohm/sq 

 
<± 0.25% 

 



DRAWING No:  150-R000-000   CONFIDENTIAL AND PROPRIETORY 
 
PLANAR MONOLITHICS INDUSTRIES, INC.   URL: WWW.PLANARMONOLITHICS.COM 
7311-G GROVE RD., FREDERICK MD.21704   SALES@PLANARMONOLITHICS.COM 
TEL: 301-631-1579 FAX: 301-662-2029    ISO 9001:2000 CERTIFIED 
 
 

Planar Monolithics Industries, Inc., 7311-G Grove Road, Frederick, MD 21704 
Telephone: 301-631-1579 Fax: 301-662-2029 Email: sales@planarmonolithics.com 

27 

 
Sheet Resistivity 

Ohm/sq. 
Lmin 
(nH) 

Lmax 
(nH) 

Cmin 
(pF) 

Cmax 
(pF) 

25 

100 

250 

Short 

0.599 

0.622 

0.571 

0.6 

0.657 

0.682 

0.653 

0.935 

1.053 

1.117 

1 

1.139 

1.154 

1.202 

 
Minimum and maximum parasitic effects extracted from measured characteristic of 
integrated resistor  

  

IBM3 
IBM built and tested a numbers of evaluation boards that incorporated Ohmega-Ply® into number of internal layers of a multiplayer 
design. This effort was to see what effect, if any, there was on the assembly (and rework) process due to the embedded resistors. In 
addition, standard environmental stress tests were performed (including thermal cycling, thermal shock, vibration testing and 
torque testing). The findings of their published report showed “no significant resistance change on the resistors from the assembly 
process and stress test”. 

Unisys4 
In evaluating the long term drift characteristics of Ohmega-Ply® on high Tg, low DC substrate, Unisys concluded that powered (22 
mA), Ni-P buried resistors, fabricated using ammoniacal etch process and fully aqueous resist, when placed in a 55 °C cabinet 
environment, will drift < 2 % in 100,000 hours (11.4 years). 

Dassault5 
Dassault Electronique did a 2 year study of Ohmega-Ply® for an active phased array 
antenna (X-band). The resistors were used in a stripline configuration a PTFE substrate 
(Rogers RT Duroid® 60002 and fusion bonded inside a multilayer package). The Ohmega-Ply® 
was compared to chip resistors and screen printed polymer inks. Ohmega-Ply® was selected 
for use due to superior tolerance and stability (compared to printed polymer inks) and 
space saving, parasitic reduction, and solder joint removal (compared to chip 
resistors). The results of testing are as follows: 
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Etching 
Tolerance 

Minimum 
Resistor 
Width 

Tolerance 
After 
Fusion 
Bonding 

Influence 
of Ohmega-
Ply Foil 
Layer on 
Microwave 
Properties 

Shift of 
Resistor 
Values 
After 500 
Thermal 
Cycles (-
55ºC, 
+125ºC) 

Thermal 
Coefficient 
of 
Resistance 
Within the 
Range (-
55ºC, 
+125ºC) 

Power 
Handling 

No shift in 
microwave 
performance 
of two ports 
power 
divider, when 
Ohmega Foil 
Technology is 
tested under 
the following 
conditions: 

5% 200 µ m 7% NO Microstrip: 
+2% 
Stripline: 
+3% 

Microstrip: 
±6% 
Stripline: 
±7% 

300 mW 
• 500 

thermal 
cycles (-
55ºC, 
+125ºC) 

• 500 hours 
at 125ºC 

• 40 days 
40ºC, 
95% HR 

• 48 hours 
salt spray 

 
Rogers Corporation6 
In an internal study, Rogers evaluated Ohmega-Ply® resistors on Kapton® /Pyralux®. They 
found the following change in a resistor that was 0.25” x 4.0” in size with a flex 
radius of 0.25” (the flex rate was 10 cycles/minute): 
 

Number of Flex Cycles % Change in Resistance 

150 

1,500 

10,000 

0.5 

6.1 

25.5 

 
When a cover film or conformal coating was placed over the resistors (or, the resistors 
were multilayered on an internal plane of circuitry), and flexed up to 250,000 cycles, 
there was no significant change in resistance.  
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