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This Test Report is on only one example of the Phase Shifter products produced by Planar 
Monolithics Industries, Inc.   Various models are available including Octave and Sub-
octave frequency ranges from 0.1 to 18.0 GHz as well as Analog and Digital variants 
including I & Q Vector Modulators.  The sizes of the units vary widely according to 
frequency of operation and model type.  Please contact the factory with your requirements 
and speak with one of PMI’s Applications Engineers. 
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1.0 TO 2.0 GHz, 360 DEGREE, ANALOG PHASE SHIFTER 
WITH DIGITAL CONTROL, PMI MODEL No: PS-12-360-QQ1470 

 
KEY FEATURES: 
 

● 1.0 TO 2.0 GHz  
 (Other Frequencies to 18 GHz Available) 

● 0° TO 360° PHASE SHIFT 
● 200nS HIGH SPEED 
● TTL LOGIC 
● LOW LOSS 

 
 
 
 

SPECIFICATIONS: 
M FREQUENCY RANGE : 1.0 TO 2.0 GHz  

(Other Frequencies to 18 GHz Available) 

M INSERTION LOSS : 5.5 dB Max. @ 25°C 
6.0 dB Max. @ 85°C 

M VSWR : 2.0:1 Max. Input and Output 

M RF INPUT POWER OPERATING : 10 mW  Peak or CW 

M PHASE SHIFT : 360° Minimum 

M PHASE SHIFT FLATNESS : ±15%  Over Frequency 

M LOGIC INPUT : TTL Control 

M TEMPERATURE COMPENSATION : 
Maximum Phase Drift shall be no more than 
±5° or ±5%, whichever is greater, over the 
specified temperature range.  

M STEP SIZE : 1.41° (LSB) 

M AMPLITUDE RIPPLE  : ±1.5 dB Max. 

M SWITCHING SPEED : 200 nS  

M DC POWER SUPPLY : +15 vdc @ 90 mA with 8 bit Control set High 
-15 vdc @ 60 mA with 8 bit Control set High 

M CONNECTORS : RF In/Out SMA Female 
DC & Control 15 Pin “D” Subminiature 

M SIZE : 7.75” X 2.50” X 1.00” 
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ENVIRONMENTAL RATINGS 

 
• TEMPERATURE  : -40°C TO +85°C  (Operating) 
     : -40°C TO +100°C (Storage) 
• HUMIDITY   : MIL-STD-202F, METHOD 103B, CONDITION B 
• SHOCK   : MIL-STD-202F, METHOD 213B, CONDITION B 
• VIBRATION   : MIL-STD-202F, METHOD 204D, CONDITION B 
• ALTITUDE   : MIL-STD-202F, METHOD 105C, CONDITION B 
• TEMPERATURE CYCLE : MIL-STD-202F, METHOD 107D, CONDITION A 
 

 
MIL-STD-883 ENVIRONMENTAL RATINGS ALSO AVAILABLE CONTACT FACTORY FOR INFORMATION 

 

 
 
 
 
 
 
 
 
 

 
 
 

PIN OUT 

  PIN ID FUNCTION 

1 1.41°  (LSB) 

2 2.8° 

3 5.6° 

4 11.2° 

5 22.5° 

6 45.0° 

7 90.0° 

8 180.0°  (MSB) 

9 N/C 

10 N/C 

11 N/C 

12 N/C 

13 + 15 VDC 

14 - 15 VDC 

15 GROUND 

THE EIGHT CONTROL BITS ARE REPRESENTED 
AS HEXADECIMAL NUMBERS. 

APPROXIMATE
PHASE VALUE 

TTL CONTROL 
BITS 

HEXADECIMAL 
CODE 

0 0000 0000 00H 

45 0000 0010 20H 

90 0000 0100 40H 

135 0000 0110 60H 

180 0000 1000 80H 

225 0000 1010 A0H 

270 0000 1100 C0H 

315 0000 1110 E0H 

360 1111 1111 FFH 
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PRODUCT FEATURE 
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MECHANICAL OUTLINE 
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FUNCTIONAL SCHEMATIC 
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PHASE SHIFTER 
PERFORMANCE OVER FREQUENCY 

AND 
TEMPERATURE 

 
INSERTION LOSS, INPUT RETURN LOSS 
AND OUTPUT RETURN LOSS DATA IN dB 

AND PHASE DATA IN DEGREES 
AS MEASURED OVER TEMPERATURE 

AT +25°C, -40°C & +85°C 
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INSERTION LOSS vs. FREQUENCY @ +25 deg. C
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PLOT OF INSERTION LOSS IN dB AS MEASURED AT +25°C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

THE EIGHT CONTROL BITS ARE REPRESENTED AS HEXADECIMAL NUMBERS. 
APPROXIMATE PHASE VALUE TTL CONTROL BITS HEXADECIMAL CODE 

0 0000 0000 00H 
45 0000 0100 20H 
90 0000 0010 40H 

135 0000 0110 60H 
180 0000 0001 80H 
225 0000 0101 A0H 
270 0000 0011 C0H 
315 0000 0111 E0H 
360 1111 1111 FFH 
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INSERTION LOSS IN dB AS MEASURED AT +25°C 

 
HEXADECIMAL CONTROL CODES FREQUENCY 

00H 20H 40H 60H 80H A0H C0H E0H FFH 
1.0000 -3.16 -3.07 -2.93 -2.67 -2.42 -2.24 -2.03 -1.89 -1.80 

1.0500 -3.11 -3.08 -2.94 -2.75 -2.47 -2.27 -1.98 -1.83 -1.74 

1.1000 -3.10 -3.09 -2.98 -2.91 -2.50 -2.32 -2.07 -1.87 -1.71 

1.1500 -3.10 -3.03 -3.00 -2.78 -2.69 -2.43 -2.16 -1.99 -1.82 

1.2000 -3.06 -3.02 -2.94 -2.89 -2.65 -2.52 -2.26 -2.05 -1.91 

1.2500 -3.18 -3.03 -3.01 -2.90 -2.77 -2.62 -2.36 -2.23 -2.02 

1.3000 -3.29 -3.20 -3.02 -2.85 -2.84 -2.73 -2.57 -2.38 -2.20 

1.3500 -3.30 -3.13 -3.03 -2.96 -2.75 -2.63 -2.58 -2.43 -2.25 

1.4000 -3.46 -3.25 -3.14 -2.93 -2.82 -2.68 -2.60 -2.53 -2.34 

1.4500 -3.65 -3.27 -3.15 -2.98 -2.75 -2.60 -2.48 -2.44 -2.50 

1.5000 -4.01 -3.36 -3.12 -3.02 -2.85 -2.67 -2.46 -2.32 -2.40 

1.5500 -4.17 -3.56 -3.24 -3.17 -2.92 -2.77 -2.55 -2.39 -2.26 

1.6000 -4.22 -3.66 -3.50 -3.25 -2.97 -2.83 -2.65 -2.43 -2.31 

1.6500 -4.13 -3.65 -3.48 -3.39 -2.97 -2.83 -2.65 -2.45 -2.36 

1.7000 -4.17 -3.74 -3.52 -3.40 -3.08 -2.88 -2.64 -2.57 -2.35 

1.7500 -4.25 -3.89 -3.57 -3.35 -3.19 -2.98 -2.65 -2.53 -2.39 

1.8000 -4.24 -4.07 -3.68 -3.56 -3.21 -2.99 -2.78 -2.51 -2.36 

1.8500 -4.29 -4.29 -3.95 -3.61 -3.28 -3.07 -2.86 -2.62 -2.40 

1.9000 -4.32 -4.46 -3.92 -3.61 -3.35 -3.15 -2.89 -2.66 -2.51 

1.9500 -4.55 -4.80 -4.15 -3.89 -3.57 -3.27 -3.03 -2.92 -2.85 

2.0000 -4.89 -5.52 -4.50 -4.18 -3.81 -3.55 -3.19 -3.18 -3.14 

 

THE EIGHT CONTROL BITS ARE REPRESENTED AS HEXADECIMAL NUMBERS. 
APPROXIMATE PHASE VALUE TTL CONTROL BITS HEXADECIMAL CODE 

0 0000 0000 00H 
45 0000 0100 20H 
90 0000 0010 40H 

135 0000 0110 60H 
180 0000 0001 80H 
225 0000 0101 A0H 
270 0000 0011 C0H 
315 0000 0111 E0H 
360 1111 1111 FFH 
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PHASE vs FREQUENCY @ +25 deg. C
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PLOT OF PHASE DATA IN DEGREES AS MEASURED AT 25°C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

THE EIGHT CONTROL BITS ARE REPRESENTED AS HEXADECIMAL NUMBERS. 
APPROXIMATE PHASE VALUE TTL CONTROL BITS HEXADECIMAL CODE 

0 0000 0000 00H 
45 0000 0100 20H 
90 0000 0010 40H 

135 0000 0110 60H 
180 0000 0001 80H 
225 0000 0101 A0H 
270 0000 0011 C0H 
315 0000 0111 E0H 
360 1111 1111 FFH 
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PHASE DATA IN DEGREES AS MEASURED AT 25°C 

 
HEXADECIMAL CONTROL CODES 

 FREQUENCY 
00H 20H 40H 60H 80H A0H C0H E0H FFH 

1.0000 -0.30 58.50 119.40 178.00 224.80 261.40 305.10 341.90 373.00

1.0500 0.10 57.00 116.10 174.00 220.60 257.10 302.00 339.80 372.00

1.1000 0.10 53.70 113.00 170.30 216.80 253.40 299.10 337.70 370.90

1.1500 0.10 55.50 110.50 167.10 213.00 250.40 296.40 335.80 369.70

1.2000 -0.10 52.60 108.10 164.60 210.80 248.40 294.50 334.70 369.10

1.2500 -0.40 51.10 106.10 162.30 208.00 245.60 292.80 334.20 370.20

1.3000 -0.40 50.10 104.20 160.20 206.80 244.20 292.10 333.50 370.40

1.3500 -0.20 48.90 102.10 157.70 204.40 243.20 291.80 333.80 370.90

1.4000 -0.30 48.30 101.40 156.30 202.80 242.20 291.80 334.30 373.00

1.4500 0.50 48.80 100.90 155.20 201.70 241.30 292.40 336.80 375.40

1.5000 -0.50 46.00 98.00 152.10 198.60 238.10 289.60 335.40 376.00

1.5500 -0.10 43.90 94.20 149.40 196.30 236.20 287.80 334.90 376.30

1.6000 0.10 42.30 92.10 146.50 194.00 234.40 287.10 334.30 376.70

1.6500 -0.20 41.20 91.30 144.90 192.20 234.10 287.70 335.90 378.90

1.7000 0.10 39.60 90.50 145.00 192.10 233.40 288.70 338.20 382.30

1.7500 0.20 38.60 89.40 144.40 192.20 234.40 290.20 340.60 386.20

1.8000 -0.40 37.60 88.20 143.30 192.50 234.80 291.70 343.70 390.30

1.8500 -0.20 36.80 87.70 143.20 193.00 237.00 294.90 347.80 395.70

1.9000 0.10 36.00 87.90 143.70 194.10 239.10 299.00 352.90 402.80

1.9500 0.30 35.50 87.40 143.80 195.50 241.70 304.20 360.70 410.00

2.0000 0.10 35.70 86.20 143.50 196.10 244.00 309.00 368.70 420.00

 

THE EIGHT CONTROL BITS ARE REPRESENTED AS HEXADECIMAL NUMBERS. 
APPROXIMATE PHASE VALUE TTL CONTROL BITS HEXADECIMAL CODE 

0 0000 0000 00H 
45 0000 0100 20H 
90 0000 0010 40H 

135 0000 0110 60H 
180 0000 0001 80H 
225 0000 0101 A0H 
270 0000 0011 C0H 
315 0000 0111 E0H 
360 1111 1111 FFH 
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INPUT RETURN LOSS vs FREQUENCY @ 25 deg. C
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PLOT OF INPUT RETURN LOSS IN dB AS MEASURED AT 25°C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

THE EIGHT CONTROL BITS ARE REPRESENTED AS HEXADECIMAL NUMBERS. 
APPROXIMATE PHASE VALUE TTL CONTROL BITS HEXADECIMAL CODE 

0 0000 0000 00H 
45 0000 0100 20H 
90 0000 0010 40H 

135 0000 0110 60H 
180 0000 0001 80H 
225 0000 0101 A0H 
270 0000 0011 C0H 
315 0000 0111 E0H 
360 1111 1111 FFH 
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INPUT RETURN LOSS IN dB AS MEASURED AT 25°C 

 
HEXADECIMAL CONTROL CODES FREQUENCY 

00H 20H 40H 60H 80H A0H C0H E0H FFH 

1.0000 -23.10 -20.30 -19.90 -22.20 -26.00 -30.60 -32.90 -31.40 -29.80
1.0500 -22.60 -19.30 -17.80 -18.20 -20.00 -22.40 -27.40 -36.60 -38.20
1.1000 -23.10 -19.60 -17.10 -16.10 -16.50 -17.60 -20.20 -23.10 -26.70
1.1500 -24.90 -20.40 -17.40 -15.60 -15.10 -15.30 -16.40 -18.20 -20.20
1.2000 -34.20 -23.60 -18.50 -15.90 -14.80 -14.50 -14.80 -15.70 -16.90
1.2500 -28.50 -35.00 -21.70 -17.00 -15.20 -14.50 -14.20 -14.40 -15.00
1.3000 -23.10 -26.40 -32.50 -19.60 -16.20 -14.90 -14.30 -14.20 -14.30
1.3500 -24.10 -21.20 -26.00 -28.90 -19.10 -16.10 -14.60 -14.50 -14.50
1.4000 -27.40 -22.00 -20.20 -26.50 -29.30 -19.80 -15.60 -14.50 -14.40
1.4500 -19.90 -26.40 -20.80 -19.70 -25.20 -35.80 -19.10 -15.60 -14.60
1.5000 -16.40 -20.00 -25.20 -19.50 -19.10 -23.10 -32.10 -19.20 -16.00
1.5500 -16.20 -15.70 -19.80 -23.80 -19.00 -18.30 -23.40 -32.70 -19.80
1.6000 -18.40 -15.80 -16.10 -21.30 -24.00 -19.50 -18.80 -23.90 -35.00
1.6500 -22.20 -19.50 -16.00 -18.00 -22.40 -25.90 -19.70 -19.30 -23.80
1.7000 -17.90 -23.00 -19.30 -16.40 -17.70 -23.00 -26.00 -20.30 -20.50
1.7500 -15.40 -17.90 -22.10 -19.20 -17.00 -18.00 -25.40 -29.20 -22.30
1.8000 -16.00 -16.30 -18.60 -21.30 -18.90 -17.50 -19.40 -27.50 -34.80
1.8500 -18.60 -17.10 -17.40 -19.40 -19.80 -17.90 -17.10 -19.30 -24.40
1.9000 -23.70 -19.50 -18.00 -18.30 -19.30 -18.10 -15.40 -15.20 -17.20
1.9500 -35.70 -25.30 -20.40 -18.50 -19.40 -19.50 -15.10 -12.70 -13.00
2.0000 -24.00 -29.80 -26.40 -20.00 -18.50 -20.30 -18.10 -12.30 -10.40

 
 

THE EIGHT CONTROL BITS ARE REPRESENTED AS HEXADECIMAL NUMBERS. 
APPROXIMATE PHASE VALUE TTL CONTROL BITS HEXADECIMAL CODE 

0 0000 0000 00H 
45 0000 0100 20H 
90 0000 0010 40H 

135 0000 0110 60H 
180 0000 0001 80H 
225 0000 0101 A0H 
270 0000 0011 C0H 
315 0000 0111 E0H 
360 1111 1111 FFH 
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OUTPUT RETURN LOSS vs. FREQUENCY @ 20 deg. C
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PLOT OF OUTPUT RETURN LOSS IN dB AS MEASURED AT 25°C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

THE EIGHT CONTROL BITS ARE REPRESENTED AS HEXADECIMAL NUMBERS. 
APPROXIMATE PHASE VALUE TTL CONTROL BITS HEXADECIMAL CODE 

0 0000 0000 00H 
45 0000 0100 20H 
90 0000 0010 40H 

135 0000 0110 60H 
180 0000 0001 80H 
225 0000 0101 A0H 
270 0000 0011 C0H 
315 0000 0111 E0H 
360 1111 1111 FFH 
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OUTPUT RETURN LOSS IN dB AS MEASURED AT 25°C 

 
HEXADECIMAL CONTROL CODES FREQUENCY 

00H 20H 40H 60H 80H A0H C0H E0H FFH 

1.0000 -21.90 -19.70 -20.30 -23.60 -29.40 -34.80 -28.50 -25.60 -24.80
1.0500 -21.30 -18.20 -17.20 -18.30 -21.00 -24.60 -33.40 -42.40 -31.70
1.1000 -22.10 -18.40 -16.10 -15.70 -16.60 -18.30 -22.00 -27.20 -34.30
1.1500 -23.60 -19.50 -16.30 -14.70 -14.60 -15.20 -16.90 -19.50 -23.10
1.2000 -25.30 -21.90 -17.60 -14.80 -13.90 -13.90 -14.60 -15.80 -17.80
1.2500 -24.20 -24.40 -20.20 -16.10 -14.30 -13.50 -13.40 -13.90 -14.90
1.3000 -22.30 -23.00 -23.60 -18.70 -15.60 -14.10 -13.30 -13.30 -13.60
1.3500 -23.80 -20.60 -22.10 -22.90 -18.10 -15.30 -13.60 -13.30 -13.30
1.4000 -29.90 -22.60 -19.70 -21.90 -23.10 -18.70 -14.90 -13.50 -13.30
1.4500 -22.00 -32.70 -21.50 -19.00 -21.50 -23.80 -18.20 -14.90 -13.60
1.5000 -18.00 -21.30 -33.50 -20.00 -18.50 -20.60 -24.60 -18.50 -15.30
1.5500 -18.40 -17.00 -22.00 -30.20 -19.80 -18.20 -21.20 -26.10 -19.90
1.6000 -23.20 -17.30 -17.30 -24.10 -29.90 -20.40 -18.30 -21.30 -28.00
1.6500 -30.40 -22.60 -17.70 -18.60 -25.60 -32.10 -19.90 -18.60 -21.30
1.7000 -20.50 -34.40 -22.90 -18.50 -19.80 -26.20 -27.80 -20.20 -19.10
1.7500 -17.70 -21.00 -36.40 -23.40 -19.90 -21.10 -30.60 -27.10 -21.30
1.8000 -18.30 -18.80 -22.30 -32.70 -23.10 -20.70 -23.10 -30.20 -27.10
1.8500 -22.30 -20.70 -19.90 -24.50 -26.10 -21.10 -19.60 -22.20 -26.20
1.9000 -29.90 -26.40 -21.60 -21.90 -25.90 -21.90 -17.10 -16.80 -19.30
1.9500 -31.80 -37.70 -26.70 -22.80 -24.70 -26.70 -16.90 -13.60 -13.90
2.0000 -23.40 -29.60 -38.40 -25.60 -22.70 -26.60 -21.30 -13.00 -10.80

 
 

THE EIGHT CONTROL BITS ARE REPRESENTED AS HEXADECIMAL NUMBERS. 
APPROXIMATE PHASE VALUE TTL CONTROL BITS HEXADECIMAL CODE 

0 0000 0000 00H 
45 0000 0100 20H 
90 0000 0010 40H 

135 0000 0110 60H 
180 0000 0001 80H 
225 0000 0101 A0H 
270 0000 0011 C0H 
315 0000 0111 E0H 
360 1111 1111 FFH 
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INSERTION LOSS vs. FREQUENCY @ -40C

-4.50

-4.00

-3.50

-3.00

-2.50

-2.00

-1.50

-1.00

1.000 1.250 1.500 1.750 2.000

FREQUENCY in GHz

LO
SS

 in
 d

B
 

00H  Control 20H Control 40H Control 60H Control 80H Control A0H Control
C0H Control E0H Control FFH Control

INSERTION LOSS IN dB AS MEASURED AT -40°C 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HEXADECIMAL CONTROL CODES Frequency 
00H 20H 40H 60H 80H A0H C0H E0H FFH 

1.000 -2.66 -2.67 -2.55 -2.33 -2.10 -1.96 -1.77 -1.69 -1.60 
1.050 -2.62 -2.71 -2.61 -2.39 -2.14 -1.98 -1.74 -1.62 -1.55 
1.100 -2.60 -2.65 -2.58 -2.45 -2.26 -2.11 -1.81 -1.62 -1.48 
1.150 -2.60 -2.52 -2.64 -2.55 -2.45 -2.20 -1.96 -1.79 -1.67 
1.200 -2.53 -2.52 -2.52 -2.44 -2.40 -2.32 -2.10 -1.92 -1.71 
1.250 -2.62 -2.53 -2.55 -2.62 -2.52 -2.39 -2.17 -1.97 -1.84 
1.300 -2.71 -2.64 -2.56 -2.50 -2.55 -2.53 -2.36 -2.21 -2.04 
1.350 -2.69 -2.68 -2.55 -2.44 -2.42 -2.33 -2.39 -2.27 -2.12 
1.400 -2.85 -2.73 -2.67 -2.55 -2.48 -2.38 -2.38 -2.32 -2.23 
1.450 -3.02 -2.60 -2.64 -2.56 -2.32 -2.24 -2.22 -2.27 -2.20 
1.500 -3.30 -2.78 -2.65 -2.60 -2.47 -2.34 -2.12 -2.12 -2.17 
1.550 -3.63 -2.92 -2.68 -2.58 -2.52 -2.37 -2.21 -2.07 -2.04 
1.600 -3.81 -3.04 -2.88 -2.70 -2.53 -2.50 -2.34 -2.15 -2.05 
1.650 -3.60 -2.95 -2.93 -2.74 -2.53 -2.38 -2.29 -2.13 -2.02 
1.700 -3.61 -3.01 -2.93 -2.88 -2.66 -2.50 -2.36 -2.25 -2.10 
1.750 -3.69 -3.21 -3.02 -2.87 -2.72 -2.58 -2.24 -2.21 -2.12 
1.800 -3.55 -3.32 -3.06 -2.82 -2.68 -2.58 -2.33 -2.15 -2.06 
1.850 -3.57 -3.53 -3.23 -2.96 -2.78 -2.68 -2.47 -2.25 -2.15 
1.900 -3.58 -3.63 -3.28 -3.04 -2.79 -2.65 -2.48 -2.32 -2.19 
1.950 -3.76 -3.96 -3.48 -3.31 -3.00 -2.83 -2.64 -2.64 -2.58 
2.000 -4.01 -4.48 -3.74 -3.41 -3.27 -3.03 -2.79 -2.84 -2.85 
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PHASE SHIFT vs. FREQUENCY @ -40 deg. C
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HEXADECIMAL CONTROL CODES 
Frequency 

00H 20H 40H 60H 80H A0H C0H E0H FFH 

1.000 -0.20 60.60 122.30 178.70 227.20 263.60 310.40 348.10 374.80 
1.050 -0.20 58.60 118.60 177.00 222.90 259.70 306.80 345.60 373.50 
1.100 0.00 56.80 116.20 173.10 218.30 256.20 304.00 343.90 372.60 
1.150 0.10 55.50 113.80 170.90 215.40 253.00 301.60 342.40 371.60 
1.200 -0.10 54.60 112.00 168.50 213.80 251.50 299.90 340.80 371.60 
1.250 -0.10 53.20 110.00 165.70 211.10 249.00 298.60 340.60 372.10 
1.300 -0.10 52.00 107.30 164.00 210.10 248.00 298.30 340.90 372.50 
1.350 -0.20 51.10 105.20 161.40 207.60 246.60 298.10 341.10 373.80 
1.400 0.10 51.10 104.60 160.20 206.00 246.30 298.60 343.00 375.70 
1.450 -0.30 50.10 103.30 158.40 204.10 244.60 298.50 344.60 377.70 
1.500 0.20 49.00 102.00 157.00 202.90 243.20 298.40 345.80 380.40 
1.550 0.10 47.30 98.80 153.90 200.70 241.30 295.30 344.20 380.40 
1.600 0.10 44.10 95.80 150.50 197.40 238.30 294.10 343.20 380.20 
1.650 -0.20 42.10 93.70 147.70 194.70 236.70 293.50 343.30 380.60 
1.700 0.10 41.20 93.10 148.00 194.70 236.90 295.00 346.50 384.40 
1.750 0.20 40.00 92.20 147.70 195.10 237.50 296.80 349.00 388.90 
1.800 -0.10 38.90 90.40 146.70 194.90 238.20 298.30 352.40 392.80 
1.850 -0.10 38.30 90.20 146.30 195.70 240.60 301.30 356.60 398.30 
1.900 -0.10 37.80 90.10 146.60 196.90 243.00 305.90 362.30 404.90 
1.950 -0.20 36.70 90.10 147.10 198.80 245.50 311.80 369.30 412.50 
2.000 0.50 35.30 89.30 147.40 199.40 248.10 317.30 377.50 422.60 
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INPUT RETURN LOSS vs. FREQUENCY @ -40C
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INPUT RETURN LOSS IN dB AS MEASURED AT -40°C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Frequency 00H 20H 40H 60H 80H A0H C0H E0H FFH 

1.000 -19.90 -17.60 -18.00 -21.00 -25.10 -30.80 -37.90 -33.20 -28.90 
1.050 -20.10 -16.80 -15.70 -16.70 -19.00 -21.80 -27.20 -34.10 -33.00 
1.100 -21.70 -17.40 -14.90 -14.30 -15.10 -16.70 -19.70 -22.90 -25.40 
1.150 -24.70 -19.00 -15.50 -13.70 -13.50 -14.00 -15.70 -18.00 -19.90 
1.200 -31.60 -23.00 -17.10 -14.10 -13.00 -12.90 -13.60 -15.00 -16.30 
1.250 -26.20 -31.50 -20.70 -15.60 -13.70 -12.90 -12.70 -13.20 -14.00 
1.300 -22.20 -25.00 -30.10 -18.60 -14.90 -13.50 -12.80 -12.80 -13.00 
1.350 -23.60 -20.50 -24.90 -27.10 -18.10 -14.90 -13.30 -12.80 -12.90 
1.400 -27.50 -21.40 -19.50 -25.70 -27.60 -18.70 -14.30 -13.20 -13.00 
1.450 -19.40 -25.80 -19.90 -18.90 -24.20 -32.20 -17.80 -14.30 -13.40 
1.500 -15.50 -19.60 -24.20 -18.70 -18.30 -22.30 -29.00 -17.80 -14.90 
1.550 -15.50 -15.20 -19.70 -22.50 -18.00 -17.50 -23.30 -29.10 -19.20 
1.600 -19.10 -15.00 -15.70 -21.20 -22.50 -18.40 -18.10 -24.10 -40.60 
1.650 -22.30 -18.50 -15.40 -16.70 -22.30 -24.10 -18.40 -18.80 -22.90 
1.700 -18.00 -24.10 -18.40 -15.80 -17.60 -23.50 -23.60 -19.20 -19.60 
1.750 -15.10 -18.10 -23.30 -18.50 -16.60 -18.00 -27.20 -25.60 -21.50 
1.800 -15.50 -16.00 -19.00 -22.00 -18.50 -17.10 -19.80 -31.40 -33.10 
1.850 -18.30 -16.80 -17.20 -20.10 -20.30 -17.70 -17.00 -20.00 -25.40 
1.900 -24.10 -19.70 -17.90 -18.30 -19.90 -18.30 -15.20 -15.30 -17.50 
1.950 -50.80 -26.10 -20.70 -18.60 -19.70 -19.90 -14.80 -12.60 -13.00 
2.000 -25.30 -35.90 -28.60 -20.50 -18.90 -21.00 -17.40 -11.80 -10.30 
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OUTPUT RETURN LOSS vs. FREQUENCY @ -40C

-55.00

-50.00

-45.00

-40.00

-35.00

-30.00

-25.00

-20.00

-15.00

-10.00

1.000 1.250 1.500 1.750 2.000

FREQUENCY in GHz

LO
SS

 in
 d

B

00H  Control 20H Control 40H Control 60H Control 80H Control A0H Control
C0H Control E0H Control FFH Control

 
OUTPUT RETURN LOSS IN dB AS MEASURED AT -40°C  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Frequency 00H 20H 40H 60H 80H A0H C0H E0H FFH 
1.000 -18.80 -16.80 -18.10 -22.50 -28.90 -41.90 -31.30 -26.80 -25.10 
1.050 -19.30 -15.90 -15.00 -16.60 -19.90 -23.90 -32.30 -36.60 -31.10 
1.100 -20.60 -16.50 -14.20 -14.00 -15.20 -17.40 -21.80 -26.50 -28.90 
1.150 -22.40 -17.90 -14.60 -13.00 -13.10 -14.00 -16.30 -19.50 -22.50 
1.200 -24.40 -20.50 -16.10 -13.20 -12.40 -12.50 -13.50 -15.40 -17.30 
1.250 -23.20 -23.60 -18.80 -14.60 -12.70 -12.00 -12.00 -13.00 -14.10 
1.300 -21.50 -21.80 -22.60 -17.30 -14.10 -12.70 -11.80 -12.00 -12.50 
1.350 -23.70 -19.70 -21.10 -21.70 -16.90 -13.90 -12.20 -11.90 -12.00 
1.400 -32.90 -22.30 -18.80 -20.70 -21.90 -17.50 -13.50 -12.20 -11.80 
1.450 -21.00 -38.10 -20.70 -18.10 -20.30 -22.20 -16.70 -13.50 -12.30 
1.500 -17.30 -20.90 -35.50 -19.30 -17.70 -19.50 -22.40 -16.90 -14.10 
1.550 -18.30 -16.60 -22.10 -29.50 -19.20 -17.50 -20.30 -23.40 -18.70 
1.600 -23.50 -16.70 -17.10 -24.70 -28.90 -19.80 -17.70 -20.80 -25.10 
1.650 -31.70 -21.20 -17.10 -18.50 -26.40 -30.30 -19.20 -18.30 -20.50 
1.700 -20.90 -41.80 -21.20 -18.10 -20.00 -27.70 -25.80 -19.50 -18.80 
1.750 -17.40 -21.70 -40.90 -21.70 -19.60 -21.60 -37.10 -25.40 -21.20 
1.800 -16.90 -18.00 -22.90 -30.20 -21.50 -20.20 -24.30 -33.50 -27.30 
1.850 -19.90 -18.40 -19.00 -25.50 -25.00 -19.80 -19.40 -23.50 -27.70 
1.900 -26.80 -23.20 -19.40 -20.90 -26.40 -21.10 -16.30 -16.90 -19.70 
1.950 -30.80 -34.30 -24.40 -20.90 -23.30 -26.30 -15.90 -13.20 -13.80 
2.000 -24.20 -30.40 -38.10 -24.50 -21.40 -25.40 -19.40 -12.10 -10.70 
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INSERTION LOSS vs FREQUENCY @ +85 deg. C

-6.50

-6.00

-5.50

-5.00

-4.50

-4.00

-3.50

-3.00

-2.50

-2.00

-1.50

1.000 1.250 1.500 1.750 2.000

FREQUENCY in GHz

LO
SS

 in
 d

B

00H 20H 40H 60H 80H A0H C0H E0H FFH

 
INSERTION LOSS DATA IN dB AS MEASURED AT +85°C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FREQUENCY 00H 20H 40H 60H 80H A0H C0H E0H FFH 
1.000 -3.49 -3.35 -3.18 -2.95 -2.64 -2.39 -2.15 -2.00 -1.92 
1.050 -3.45 -3.35 -3.21 -2.94 -2.71 -2.55 -2.13 -2.03 -1.85 
1.100 -3.49 -3.37 -3.23 -2.99 -2.71 -2.54 -2.22 -2.02 -1.87 
1.150 -3.50 -3.43 -3.28 -3.11 -2.82 -2.6 -2.35 -2.12 -1.98 
1.200 -3.45 -3.33 -3.22 -3.03 -2.86 -2.7 -2.47 -2.25 -2.03 
1.250 -3.56 -3.38 -3.31 -3.17 -2.99 -2.78 -2.54 -2.29 -2.12 
1.300 -3.70 -3.52 -3.26 -3.20 -3.06 -2.97 -2.75 -2.48 -2.33 
1.350 -3.75 -3.49 -3.34 -3.15 -2.97 -2.89 -2.72 -2.56 -2.36 
1.400 -3.94 -3.67 -3.49 -3.32 -3.07 -2.93 -2.79 -2.63 -2.46 
1.450 -4.10 -3.64 -3.48 -3.37 -3 -2.85 -2.67 -2.60 -2.46 
1.500 -4.34 -3.75 -3.51 -3.35 -3.15 -2.91 -2.63 -2.53 -2.47 
1.550 -4.44 -3.89 -3.64 -3.33 -3.17 -2.97 -2.74 -2.56 -2.41 
1.600 -4.50 -4.02 -3.84 -3.52 -3.25 -3.05 -2.84 -2.61 -2.47 
1.650 -4.42 -4.00 -3.85 -3.59 -3.29 -3.06 -2.83 -2.62 -2.38 
1.700 -4.58 -4.24 -3.93 -3.69 -3.46 -3.19 -2.88 -2.73 -2.51 
1.750 -4.62 -4.34 -4.02 -3.79 -3.44 -3.25 -2.88 -2.62 -2.48 
1.800 -4.64 -4.57 -4.17 -3.76 -3.49 -3.24 -3 -2.75 -2.47 
1.850 -4.73 -4.81 -4.26 -3.93 -3.65 -3.39 -3.14 -2.81 -2.540 
1.900 -4.80 -5.03 -4.48 -4.07 -3.7 -3.43 -3.14 -2.87 -2.670 
1.950 -4.96 -5.48 -4.69 -4.30 -4.06 -3.62 -3.28 -3.22 -3.040 
2.000 -5.44 -6.05 -4.98 -4.60 -4.28 -3.91 -3.46 -3.32 -3.270 
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PHASE vs FREQUENCY @ +85 deg. C
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FREQUENCY 00H 20H 40H 60H 80H A0H C0H E0H FFH 
1.000 0.20 57.70 117.20 176.50 223.5 260.6 301.9 338.20 370.90 
1.050 0.10 55.70 113.90 171.80 218.8 255.8 298.4 335.90 369.30 
1.100 0.40 54.50 111.00 168.50 215 253 295.7 333.80 368.70 
1.150 0.40 52.40 108.50 165.10 211.1 248.8 292.7 331.90 366.90 
1.200 0.10 51.20 106.50 162.50 208.9 246.9 290.8 330.30 367.20 
1.250 0.10 50.10 104.50 159.90 206.4 244.2 288.9 329.60 367.00 
1.300 0.10 49.10 102.50 157.70 204.8 243 287.9 329.20 367.30 
1.350 0.30 48.20 100.10 155.40 202.7 241.4 287.4 329.20 367.70 
1.400 -0.60 47.10 98.50 153.30 200 239.5 286.5 329.00 368.50 
1.450 -0.20 46.00 97.20 150.80 198.5 237.7 285.9 329.80 369.90 
1.500 0.40 44.80 95.40 149.30 196.8 236.2 284.7 330.00 371.60 
1.550 0.00 42.60 92.40 146.30 194.1 233.8 282.9 328.70 371.80 
1.600 -0.10 41.20 90.80 144.50 192.2 232.8 282.5 328.90 373.10 
1.650 0.10 40.50 89.80 143.30 191 232.5 283.1 330.30 375.10 
1.700 0.30 39.70 89.60 142.90 191.3 232.4 284.3 333.00 379.00 
1.750 0.00 37.80 87.70 142.00 190.5 232.5 285.2 335.10 381.90 
1.800 0.10 37.20 86.90 141.50 190.9 233.8 286.9 337.70 386.20 
1.850 0.20 36.90 86.30 141.60 191.5 235.5 290.7 342.10 392.300 
1.900 0.30 36.40 86.10 141.70 192.9 237.8 294 347.70 398.300 
1.950 0.30 36.50 85.90 142.00 193.1 240.2 299 354.50 406.000 
2.000 0.40 37.10 84.70 141.50 194.8 242.5 303.6 361.80 415.800 
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INPUT RETURN LOSS vs FREQUENCY @ +85 deg. C

-45.00

-40.00

-35.00

-30.00

-25.00

-20.00

-15.00

-10.00

1.000 1.250 1.500 1.750 2.000

FREQUENCY in GHz

LO
SS

 in
 d

B

00H 20H 40H 60H 80H A0H C0H E0H FFH

 
INPUT RETURN LOSS IN dB AS MEASURED AT +85°C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FREQUENCY 00H 20H 40H 60H 80H A0H C0H E0H FFH 
1.000 -25.10 -22.50 -22.00 -23.80 -26.6 -28.7 -28.5 -29.20 -30.30 
1.050 -23.40 -20.60 -19.40 -19.60 -21.2 -23.3 -27.2 -33.30 -42.80 
1.100 -24.00 -20.60 -18.20 -17.30 -17.4 -18.5 -20.4 -23.40 -27.80 
1.150 -25.80 -21.40 -18.40 -16.70 -16 -16.2 -17 -18.40 -20.50 
1.200 -34.30 -24.50 -19.50 -16.90 -15.8 -15.4 -15.5 -16.10 -17.10 
1.250 -30.80 -35.30 -22.70 -18.10 -16.3 -15.5 -15.1 -15.10 -15.30 
1.300 -24.10 -28.00 -32.50 -20.40 -17.1 -16 -15.5 -15.30 -15.10 
1.350 -24.60 -22.00 -27.30 -28.90 -19.7 -16.8 -15.7 -15.60 -15.60 
1.400 -28.20 -22.60 -21.00 -27.60 -28.7 -20.1 -16.4 -15.50 -15.70 
1.450 -20.80 -26.90 -21.20 -20.40 -26.6 -33.2 -19.7 -16.30 -15.50 
1.500 -16.70 -20.20 -25.40 -19.90 -19.6 -23.9 -31.2 -19.70 -16.40 
1.550 -16.10 -15.80 -19.70 -23.70 -19.2 -18.5 -23.1 -30.90 -20.00 
1.600 -19.00 -15.80 -16.00 -21.00 -24.2 -19.7 -18.8 -23.30 -30.70 
1.650 -21.20 -19.30 -16.00 -16.80 -22 -26 -20 -19.40 -23.60 
1.700 -17.10 -21.60 -19.20 -16.20 -17.3 -22.3 -27.1 -20.60 -20.40 
1.750 -15.20 -17.20 -20.80 -19.20 -16.9 -17.8 -23.9 -31.50 -22.70 
1.800 -16.10 -16.10 -17.90 -20.40 -18.8 -17.4 -18.7 -25.30 -39.20 
1.850 -18.80 -17.10 -17.20 -18.80 -19.5 -17.9 -17 -18.70 -23.400 
1.900 -23.30 -19.50 -18.20 -18.10 -18.8 -17.7 -15.5 -15.10 -16.900 
1.950 -31.30 -25.20 -20.30 -18.50 -19.2 -19.2 -15.3 -12.90 -12.800 
2.000 -23.20 -27.80 -25.70 -19.80 -18.5 -20.3 -18.7 -12.80 -10.500 



PMI TEST REPORT 
MODEL No: PS-12-360-QQ1470 
OCTOBER 15, 2003 
 

PT49-PS-PW-1003 

PLANAR MONOLITHICS INDUSTRIES, INC., 7311-G GROVE ROAD, FREDERICK, MD 21704 
Tel: 301-631-1579  ●  Fax: 301-662-2029 

Email: sales@planarmonolithics.com   ●  Website: www.planarmonolithics.com 
 

Page 24 of 32 

OUTPUT RETURN LOSS vs. FREQUENCY @ +85 deg. C
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OUTPUT RETURN LOSS IN dB AS MEASURED AT +85°C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FREQUENCY 00H 20H 40H 60H 80H A0H C0H E0H FFH 
1.000 -24.60 -21.90 -21.40 -24.00 -29.5 -32.4 -27 -24.70 -24.10 
1.050 -23.30 -20.20 -18.80 -19.20 -21.3 -24.6 -31.9 -35.60 -30.00 
1.100 -22.90 -19.80 -17.80 -17.00 -17.4 -18.7 -21.8 -27.10 -38.00 
1.150 -24.00 -20.50 -17.60 -16.20 -15.8 -16.1 -17.2 -19.40 -22.90 
1.200 -26.20 -22.50 -18.60 -16.00 -15.1 -15 -15.4 -16.20 -17.70 
1.250 -24.80 -25.40 -20.90 -17.00 -15.3 -14.7 -14.4 -14.70 -15.30 
1.300 -22.40 -23.50 -24.60 -19.50 -16.4 -15.1 -14.4 -14.20 -14.40 
1.350 -23.40 -20.90 -22.50 -24.10 -18.9 -16.2 -14.5 -14.10 -14.20 
1.400 -28.20 -22.80 -20.00 -22.20 -24.1 -19.6 -15.9 -14.40 -14.10 
1.450 -22.00 -30.00 -21.80 -19.30 -22 -25 -19.4 -15.90 -14.50 
1.500 -18.30 -21.20 -31.10 -20.50 -18.9 -21 -26 -19.90 -16.20 
1.550 -18.70 -17.40 -21.70 -30.10 -20.4 -18.6 -21.3 -27.60 -21.30 
1.600 -23.40 -17.90 -17.60 -23.50 -29.9 -20.8 -18.6 -21.20 -29.40 
1.650 -29.40 -23.60 -18.30 -18.70 -25 -31.8 -20.5 -18.90 -21.30 
1.700 -20.60 -32.10 -24.30 -19.10 -20 -25.7 -29.1 -20.70 -19.20 
1.750 -18.10 -21.20 -33.40 -24.80 -20.3 -21.1 -28.2 -27.70 -21.40 
1.800 -19.10 -19.70 -22.30 -32.80 -24.2 -21.4 -22.9 -28.90 -26.60 
1.850 -23.40 -21.80 -20.50 -24.20 -26.4 -21.9 -20.2 -22.20 -25.80 
1.900 -31.20 -27.80 -22.50 -22.50 -25.5 -22.2 -17.7 -17.10 -19.40 
1.950 -33.00 -38.00 -27.30 -23.60 -25.4 -26.8 -17.7 -14.20 -14.10 
2.000 -23.40 -29.80 -38.30 -25.80 -23 -26.9 -22.8 -13.80 -11.20 
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PHASE SHIFTER RESPONSE TIME 
(SWITCHING SPEED) 
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SWITCHING SPEED — 0° TO 360° 
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SWITCHING SPEED — 45° TO 315° 
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SWITCHING SPEED — 90° TO 270° 
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SWITCHING SPEED — 135° TO 225° 
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TEST DATA AS PRESENTED 
TO THE CUSTOMER 
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