
 

PLANAR MONOLITHICS INDUSTRIES, INC., 7311-G Grove Road, Frederick, MD 21704 
Tel: 301-631-1579  ●  Fax: 301-662-2029  ●  Email: sales@planarmonolithics.com

                                 Rpt No: TR1-PS-BB-1207      
 

 

 

 
TEST REPORT 

ON 

Serial Number: PM7121271 

 
 

BRENT BAKER 

BRENT BAKER 

                                                                       

 

 
 
 

 
 
 
 
 

 

 
6 TO 18 GHz  

PHASE SHIFTER 
 
 
 
 

PMI MODEL No: 
PS-360-DC-3 OPTION 618 

 
 

TESTED 
BY 

 
REPORTED 

BY 

 
 
 
 
 
 
 
 

 
Website: http://www.planarmonolithics.com  

 
Page 1 of 54 

ISO9001 : 2000 CERTIFIED 



PMI TEST REPORT 
PMI MODEL: PS-360-DC-3 OPTION 618 
December 14, 2007 

 

 
PLANAR MONOLITHICS INDUSTRIES, INC., 7311-G Grove Road, Frederick, MD 21704 

Tel: 301-631-1579  ●  Fax: 301-662-2029  ●  Email: sales@planarmonolithics.com 
Website: http://www.planarmonolithics.com  

 
Page 2 of 54 

TABLE OF CONTENTS
 

 

 PM/AM @ 270 °.……………………………………………………………………………  38 

 
• Key Features   ...……………………………………………………………………….. 4 
• Photograph  ……………………………………………………………………………. 4 
• Specifications  ………………………………………………………………….……… 4  
• Environmental Ratings  ………………………………………………………………  5 
• Product Feature  ……………………………………………………………………….  6 
• Outline Drawing   ………………………………………………………………………  7 
• Functional Block Diagram   ………………………………………………………….. 8 
• S11 – Worst Case @ 313 °………………………………………………………….…  9 
• S21 @ 0 ° ………………………………………………………………………………...  10 
• S21 – Worst Case @ 315 °………………………………………………………….…  11 
• S22  ……………………………………………………………………………………….  12 
• Phase Error @ 1.4 °.……………………………………………………………………. 13 
• Phase Error @ 2.8 °.……………………………………………………………………. 14 
• Phase Error @ 5.6 °.……………………………………………………………………  15 
• Phase Error @ 11.25 °.…………………………………………………………….…... 16 
• Phase Error @ 22.5 °.…………………………………………………………………... 17 
• Phase Error @ 45 °.……………………………………………………………………..  18 
• Phase Error @ 90 °.……………………………………………………………………... 19 
• Phase Error @ 180 °.……………………………………………………………………. 20 
• Phase Error @ 270 °.……………………………………………………………………  21 
• Phase Error @ 315 °.…………………………………………………………………....  22 
• Phase Error @ 337.5 °.……………………………………………………………….....  23 
• Phase Error @ 348.8 °.…………………………………………………………………..  24 
• Phase Error @ 354.4 °.…………………………………………………………………..  25 
• Phase Error @ 357.2 °.…………………………………………………………………..  26 
• Phase Error @ 358.6 °.…………………………………………………………………..  27 
• Phase Error – Worst Case (6 to 8 GHz) @ 163.1 °….………………………………  28 
• Phase Error – Worst Case (8 to 18 GHz) @ 358.6 °….……………………………..  29 
• PM/AM @ 1.4 °.……………………………………………………………………………  30 
• PM/AM @ 2.8 °.……………………………………………………………………………  31 
• PM/AM @ 5.6 °.……………………………………………………………………………  32 
• PM/AM @ 11.25 °.…………………………………………………………………………  33 
• PM/AM @ 22.5 °.………………………………………………………………………..…  34 
• PM/AM @ 45 °.……………………………………………………………………..………  35 
• PM/AM @ 90 °.………………………………………………………………………..……  36 
• PM/AM @ 180 °.……………………………………………………………………………  37 
•
 



PMI TEST REPORT 
PMI MODEL: PS-360-DC-3 OPTION 618 
December 14, 2007 

 

 
PLANAR MONOLITHICS INDUSTRIES, INC., 7311-G Grove Road, Frederick, MD 21704 

Tel: 301-631-1579  ●  Fax: 301-662-2029  ●  Email: sales@planarmonolithics.com 
Website: http://www.planarmonolithics.com  

 
Page 3 of 54 

 
TABLE OF CONTENTS (Cont’d) 

• Data Sheet  …………………………………………………………………….…………….  54 

 
• PM/AM @ 315 °.……………………………………………………………………………  39 
• PM/AM @ 337.5 °.…………………………………………………………………….……  40 
• PM/AM @ 348.8 °.……………………………………………………………………….…  41 
• PM/AM @ 354.4 °.……………………………………………………………….…………  42 
• PM/AM @ 357.2 °.……………………………………………………………………….…  43 
• PM/AM @ 358.6 °.………………………………………………………………………….  44 
• PM/AM – Worst Case (6 to 8 GHz) @ 178.6 °  …….………………………………….  45 
• PM/AM - Worst Case (8 to 18 GHz) @ 315 °  ………………………………………….  46 
• Harmonics - Worst Case (6 to 8 GHz) @ 6 GHz & + 10 dBm Input  ……………….  47 
• Harmonics - Worst Case (8 to 18 GHz) @ 8.6 GHz & + 10 dBm Input  ……………  48 
• Carrier and Sideband Suppression @ 6 GHz (2.5 KHz Translation)  ..……………  49 
• Carrier and Sideband Suppression @ 10 GHz (2.5 KHz Translation)  ..…………..  50 
• Carrier and Sideband Suppression @ 14 GHz (2.5 KHz Translation)  ..…………..  51 
• Carrier and Sideband Suppression @ 18 GHz (2.5 KHz Translation)  ..……….….  52 
• 500 KHz Translation  ………………………………………………………...…………….  53 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PMI TEST REPORT 
PMI MODEL: PS-360-DC-3 OPTION 618 
December 14, 2007 

 

 
PLANAR MONOLITHICS INDUSTRIES, INC., 7311-G Grove Road, Frederick, MD 21704 

Tel: 301-631-1579  ●  Fax: 301-662-2029  ●  Email: sales@planarmonolithics.com 
Website: http://www.planarmonolithics.com  

 
Page 4 of 54 

6 TO 18 GHz PHASE SHIFTER
 

  
 
                                                                                                        

KEY FEATURES:   
 

     

                  
0 nS 

.75” x  2.36” x 0.5” with 
 

 Low Power Consumption 

 

PECIFICATIONS:

                           
 Broadband Frequency Range 
 360° Phase Shift                   
 Switching Speed of <5
 Lower Insertion Loss 
 Small Size – 1

      Connectors 

 
 

 
S  
 

  FREQUENCY RANGE  6 TO 18 GHz 

  INSERTION LOSS  10 dB typical, 12 dB Maximum 

  SWITCHING SPEED  50 nS  Maximum 

  RISE/FALL TIME   20 ns Maximum 

  VSWR INPUT/OUTPUT  2.0:1 Maximum 

  PHASE ERROR   SEE DATA 

  TRANSLATION RATE  500 KHz (4 Most Significant Bits) 

  CARRIER  SUPPRESSION  - 18 dBc (6 to 8 GHz), -25 dBc (8 to 18 GHz) 

  SIDEBAND  SUPPRESSION  - 15 dBc (6 to 8 GHz), -20 dBc (8 to 18 GHz) 
  PM/AM   ±2.5 dB Max. (6 to 8 GHz), ±1.7 dB Max. (8 to 18 GHz)

 

 
   DC POWER  + 5 VOLTS@115mA (Max.), -12 VOLTS@20mA (Max.)
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ENVIRONMENTAL RATINGS:
 

 
 

 -55 ºC to +85 ºC Operating Temperature: 
 -65 ºC to +125 ºC Non-Operating 

 Humidity:  MIL-STD-202F, Method 103B Cond. B 

 Shock:  MIL-STD-202F, Method 213B Cond. B 

 Vibration:  MIL-STD-202F, Method 204D Cond. B 

 Altitude:   MIL-STD-202F, Method 105C Cond. B 

 Temperature Cycle:  MIL-STD-202F, Method 107D Cond. A 
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PRODUCT FEATURE 
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HARMONICS – WORST CASE (8 TO 18 GHz) @ 8.6 GHz & 
+10 dBm INPUT 
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CARRIER & SIDEBAND SUPPRESSION @ 6 GHz 
 

2.5 KHz TRANSLATION 
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CARRIER & SIDEBAND SUPPRESSION – 10 GHz 
 

2.5 KHz TRANSLATION 
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CARRIER & SIDEBAND SUPPRESSION – 14 GHz 

 
2.5 KHz TRANSLATION 
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CARRIER & SIDEBAND SUPPRESSION – 18 GHz 

 
2.5 KHz TRANSLATION 
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500 KHz TRANSLATION - 4 MSB’s 

 
 
 
 
 

 
 
 
 
 

Green Trace = TTL Control 
Yellow Trace = Phase Change 
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