
Frequency Mixer                  HJK-ED13654/1

Parameter  Min. Typ. Max. Units
Frequency LO (fL to fU) 40 600 MHz

RF (fL to fU) 40 600 MHz

IF 10 100 MHz

Conversion Loss Total Range 7.3 dB

LO-RF Isolation 65 dB

LO-IF Isolation 45 dB
+33 dBm
+14 dBm

-40°C to 85°C

-55°C to +100°C

LO
RF
IF
GROUND

ELECTRICAL SPECIFICATIONS   50Ω @ +25°C

MAXIMUM RATINGS

Input IP3

Electrical Schematics

1 dB Compression

Engineering Development Model

Level 17 (LO Power  + 17 dBm)

                                     Important Note
This model has been designed, built and tested in our engineering
department. Performance data represents model capability.
At present it is a non-catalog model. On request, we can supply a 
final specification sheet, part number and price/delivery information.

Please click "Back", and then click "Contact Us" for Applications support. CASE STYLE : 99-01-1433

1

3

4,5,6

Operating Temperature
Storage Temperature

PIN CONNECTIONS
2

REV. X1
HJK-ED13654/1
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Frequency Mixer                                   HJK-ED13654/1
Typical Performance Data

+15 +17 +19 +15 +17 +19 +15 +17 +19

40.0 70.0 7.49 7.41 7.25 73.0 15.0 13.73 16.31 14.86 40.0 70.0 -0.09 -0.07 -0.07
73.0 103.0 7.29 7.22 7.17 106.0 48.0 22.35 22.98 32.05 73.0 103.0 -0.11 -0.09 -0.07

106.0 136.0 7.18 7.12 7.07 139.0 81.0 27.55 29.32 30.64 106.0 136.0 -0.09 -0.06 -0.04
139.0 169.0 7.14 7.09 7.05 172.0 114.0 24.64 26.95 26.06 139.0 169.0 -0.07 -0.05 -0.03
172.0 202.0 6.91 6.87 6.85 205.0 147.0 26.97 28.52 30.57 172.0 202.0 -0.04 -0.03 -0.02
205.0 235.0 7.00 6.98 7.06 238.0 180.0 29.41 31.63 33.17 205.0 235.0 -0.02 -0.01 -0.02
238.0 268.0 6.97 6.93 6.91 285.0 227.0 34.22 39.92 33.30 238.0 268.0 -0.02 -0.01 -0.01
286.0 316.0 7.01 6.92 6.85 289.0 231.0 34.19 41.19 33.45 286.0 316.0 -0.09 -0.06 -0.03
289.0 319.0 7.02 6.93 6.85 292.0 234.0 34.31 39.31 33.67 289.0 319.0 -0.10 -0.06 -0.04
292.0 322.0 7.03 6.94 6.86 295.0 237.0 35.72 42.61 33.15 292.0 322.0 -0.11 -0.06 -0.04
295.0 325.0 7.05 6.95 6.88 298.0 240.0 35.55 43.85 33.12 295.0 325.0 -0.11 -0.07 -0.04
298.0 328.0 7.07 6.97 6.89 301.0 243.0 36.97 43.05 32.26 298.0 328.0 -0.12 -0.07 -0.04
301.0 331.0 7.10 7.00 6.91 304.0 246.0 35.78 42.11 32.79 301.0 331.0 -0.13 -0.08 -0.05
304.0 334.0 7.13 7.03 6.94 307.0 249.0 35.47 42.07 32.69 304.0 334.0 -0.13 -0.08 -0.05
307.0 337.0 7.16 7.05 6.97 310.0 252.0 34.68 43.49 33.30 307.0 337.0 -0.14 -0.09 -0.06
310.0 340.0 7.17 7.07 6.98 313.0 255.0 34.69 40.28 33.47 310.0 340.0 -0.15 -0.09 -0.06
313.0 343.0 7.19 7.07 6.98 316.0 258.0 33.97 39.33 33.97 313.0 343.0 -0.16 -0.10 -0.06
316.0 346.0 7.19 7.07 6.98 319.0 261.0 29.99 38.58 34.48 316.0 346.0 -0.17 -0.11 -0.06
319.0 349.0 7.19 7.08 6.97 322.0 264.0 32.77 37.58 34.86 319.0 349.0 -0.18 -0.11 -0.07
322.0 352.0 7.20 7.07 6.97 325.0 267.0 32.42 36.81 36.11 322.0 352.0 -0.19 -0.13 -0.08

326.0 356.0 7.21 7.08 6.96 329.0 271.0 30.78 34.04 38.71 326.0 356.0 -0.21 -0.13 -0.08

329.0 359.0 7.21 7.08 6.96 332.0 274.0 30.90 33.87 38.91 329.0 359.0 -0.22 -0.14 -0.09

332.0 362.0 7.22 7.07 6.96 335.0 277.0 30.52 33.58 38.39 332.0 362.0 -0.23 -0.15 -0.10

335.0 365.0 7.22 7.08 6.96 388.0 330.0 23.49 25.88 29.65 335.0 365.0 -0.25 -0.15 -0.10

388.0 418.0 7.70 7.47 7.29 460.0 402.0 17.59 19.19 20.96 388.0 418.0 -0.52 -0.29 -0.16

460.0 490.0 8.71 8.28 7.94 532.0 474.0 15.10 17.27 19.86 460.0 490.0 -1.20 -0.80 -0.48

532.0 562.0 9.73 9.17 8.75 604.0 546.0 14.60 16.39 18.16 532.0 562.0 -1.63 -1.13 -0.71

604.0 634.0 10.51 9.84 9.38 676.0 618.0 13.13 14.41 15.86 604.0 634.0 -1.97 -1.41 -0.92

676.0 706.0 11.17 10.36 9.73 748.0 690.0 11.90 13.07 14.48 676.0 706.0 -2.29 -1.72 -1.21

748.0 778.0 11.52 10.66 10.00 820.0 762.0 10.93 11.87 13.09 748.0 778.0 -2.20 -1.71 -1.23

820.0 850.0 12.01 11.06 10.32 892.0 834.0 10.48 11.28 12.34 820.0 850.0 -2.92 -2.42 -1.85

892.0 922.0 12.54 11.46 10.61 964.0 906.0 9.97 10.60 11.48 892.0 922.0 -3.24 -2.77 -2.21

964.0 994.0 12.72 11.57 10.66 1036.0 978.0 9.93 10.65 11.66 964.0 994.0 -3.37 -2.88 -2.29

1060.0 1090.0 13.03 11.91 11.10 1132.0 1074.0 10.13 11.02 12.26 1060.0 1090.0 -3.22 -2.66 -2.00

1132.0 1162.0 13.40 12.37 11.68 1204.0 1146.0 10.41 11.39 12.63 1132.0 1162.0 -2.81 -2.23 -1.61

1204.0 1234.0 13.92 12.92 12.25 1276.0 1218.0 10.76 11.85 13.67 1204.0 1234.0 -3.10 -2.46 -1.74

1276.0 1306.0 14.44 13.52 12.91 1348.0 1290.0 11.48 12.82 14.52 1276.0 1306.0 -2.35 -1.75 -1.17

1348.0 1378.0 15.08 14.28 13.75 1420.0 1362.0 12.65 14.35 16.28 1348.0 1378.0 -2.06 -1.44 -0.91

1420.0 1450.0 15.87 15.16 14.73 1492.0 1434.0 13.70 15.58 17.62 1420.0 1450.0 -1.60 -1.05 -0.65

1468.0 1498.0 16.40 15.67 15.21 1540.0 1482.0 14.46 16.42 18.48 1468.0 1498.0 -1.30 -0.84 -0.52

RF
(IN)

(MHz)

LO

(MHz)

COMPRESSION        
@RF IN=+14dBm       

(dB)

 @LO (dBm)

IP-3 INPUT
(dBm)

 @LO (dBm)

RF
(IN)

(MHz)

LO

(MHz)

RF
(IN)

(MHz)

LO

(MHz)

CONVERSION LOSS    
IF FIXED 

@IF(OUT)=30MHz      
(dB)

 @LO (dBm)
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Frequency Mixer                                   HJK-ED13654/1
Typical Performance Data

231.1 79.0 7.73 228.1 57.0 269.0 66.0
219.1 91.0 7.62 222.1 63.0 260.0 75.0
207.1 103.0 7.48 216.1 69.0 251.0 84.0
195.1 115.0 7.44 210.1 75.0 242.0 93.0
181.1 129.0 7.34 204.1 81.0 233.0 102.0
169.1 141.0 7.23 198.1 87.0 224.0 111.0
157.1 153.0 7.17 192.1 93.0 215.0 120.0
145.1 165.0 7.03 184.1 101.0 203.0 132.0
133.1 177.0 6.93 178.1 107.0 194.0 141.0
121.1 189.0 6.86 172.1 113.0 185.0 150.0
107.1 203.0 6.80 166.1 119.0 176.0 159.0
95.1 215.0 6.78 160.1 125.0 167.0 168.0
83.1 227.0 6.76 154.1 131.0 158.0 177.0
68.1 242.0 6.74 148.1 137.0 149.0 186.0
62.1 248.0 6.72 142.1 143.0 140.0 195.0
56.1 254.0 6.53 136.1 149.0 131.0 204.0
50.1 260.0 6.76 130.1 155.0 122.0 213.0
38.1 272.0 6.77 124.1 161.0 113.0 222.0
26.1 284.0 6.77 118.1 167.0 104.0 231.0
14.1 296.0 6.81 112.1 173.0 95.0 240.0
9.9 320.0 6.98 104.1 181.0 83.0 252.0

21.9 332.0 7.02 98.1 187.0 74.0 261.0
33.9 344.0 7.09 92.1 193.0 68.0 267.0
47.9 358.0 7.13 86.1 199.0 64.0 271.0
53.9 364.0 7.17 80.1 205.0 61.0 274.0
59.9 370.0 7.20 74.1 211.0 58.0 277.0
67.9 378.0 7.23 68.1 217.0 55.0 280.0
87.9 398.0 7.26 65.1 220.0 52.0 283.0

123.9 434.0 7.38 62.1 223.0 48.0 287.0
159.9 470.0 7.63 59.1 226.0 40.0 295.0
201.9 512.0 7.98 56.1 229.0 37.0 298.0
237.9 548.0 8.33 53.1 232.0 34.0 301.0
273.9 584.0 8.82 50.1 235.0 31.0 304.0
309.9 620.0 9.17 44.1 241.0 27.0 308.0
345.9 656.0 9.51 38.1 247.0 24.0 311.0
381.9 692.0 10.01 32.1 253.0 21.0 314.0
417.9 728.0 10.11 26.1 259.0 18.0 317.0
459.9 770.0 10.44 20.1 265.0 15.0 320.0
495.9 806.0 10.74 14.1 271.0 12.0 323.0
531.9 842.0 10.68 10.1 275.0 10.0 325.0

LO

(MHz)

CONVERSION LOSS        
VS. IF FREQUENCY 
@RF(IN)=335MHz           

(dB)

 @LO (dBm)

CONVERSION LOSS        
VS. IF FREQUENCY 
@RF(IN)=285.1MHz        

(dB)

 @LO (dBm)

IF
(OUT)
(MHz)

LO

(MHz)

+17

IF
(OUT)
(MHz)

LO

(MHz)

IF
(OUT)
(MHz)

 @LO (dBm)

CONVERSION LOSS      
VS. IF FREQUENCY 
@RF(IN)=310.1MHz       

(dB)

+17 +17

7.80
7.74
7.68

7.82
7.73
7.67
7.577.63

7.60 7.48
7.57 7.37
7.55 7.28
7.49 7.17
7.46 7.11
7.39 7.05
7.34 7.00
7.27 6.97
7.18 6.83
7.12 6.74
7.07 6.75
6.98 6.69
6.93 6.66
6.94 6.66
6.93 6.64
6.89 6.60
6.84 6.57
6.80 6.48
6.79 6.50
6.79 6.54
6.77 6.60
6.66 6.62
6.65 6.64
6.66 6.66
6.64 6.67
6.53 6.72
6.48 6.73
6.53 6.75
6.63 6.76
6.68 6.78
6.68 6.79
6.69 6.79
6.69 6.81
6.69 6.82
6.73 6.83
6.76 6.88
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Frequency Mixer                                   HJK-ED13654/1
Typical Performance Data

+15 +17 +19 +15 +17 +19 +15 +17 +19

70.0 79.93 79.74 80.78 71.43 71.90 71.55 40.0 70.0 32.54 32.06 34.32
103.0 77.57 77.56 77.36 63.54 63.81 64.05 73.0 103.0 36.62 34.76 43.13
136.0 75.99 75.75 75.28 59.22 59.37 59.43 106.0 136.0 33.33 31.76 35.05
169.0 76.98 76.87 76.74 55.13 55.21 55.29 139.0 169.0 25.80 25.71 28.22
202.0 71.06 70.69 70.49 50.34 50.41 50.47 172.0 202.0 30.09 31.44 33.18
235.0 70.75 70.33 71.35 46.33 46.36 46.42 205.0 235.0 35.92 36.78 37.52
268.0 67.72 66.48 64.63 39.33 39.35 41.41 238.0 268.0 42.04 42.02 44.80
316.0 67.41 66.13 64.69 39.02 39.04 41.20 286.0 316.0 42.42 42.49 44.81
319.0 67.23 65.87 64.95 38.84 38.86 41.01 289.0 319.0 42.55 42.73 44.97
322.0 66.93 65.59 65.29 38.69 38.72 40.84 292.0 322.0 42.60 42.88 45.31
325.0 66.49 65.14 65.68 38.60 38.62 40.68 295.0 325.0 42.54 42.91 45.79
328.0 65.97 64.71 66.09 38.57 38.59 40.54 298.0 328.0 42.45 42.89 45.98
331.0 65.48 64.28 66.45 38.58 38.62 40.42 301.0 331.0 42.35 42.82 45.66
334.0 64.88 63.76 66.53 38.64 38.67 40.32 304.0 334.0 42.15 42.66 45.33
337.0 64.23 63.15 66.38 38.73 38.76 40.20 307.0 337.0 41.96 42.48 45.12
340.0 63.69 62.68 66.00 38.83 38.85 40.09 310.0 340.0 41.68 42.20 44.46
343.0 63.32 62.33 65.22 38.94 38.97 39.98 313.0 343.0 41.25 41.76 43.27
346.0 62.98 61.98 64.14 39.08 39.11 39.89 316.0 346.0 40.83 41.31 42.12
349.0 62.78 61.82 63.04 39.25 39.27 39.82 319.0 349.0 40.40 40.85 41.02
352.0 62.61 61.75 62.25 39.44 39.46 39.82 322.0 352.0 39.91 40.27 40.00

356.0 62.57 61.75 61.67 39.75 39.77 39.94 326.0 356.0 39.07 39.49 39.55

359.0 62.52 61.79 61.38 40.01 40.03 40.12 329.0 359.0 38.63 39.03 38.75

362.0 62.48 61.80 61.15 40.28 40.31 40.35 332.0 362.0 38.37 38.77 39.01

365.0 62.33 62.04 61.47 44.40 44.45 44.55 335.0 365.0 34.36 34.16 36.08

418.0 59.30 59.25 59.17 49.05 49.10 49.17 388.0 418.0 34.65 34.69 34.93

490.0 57.06 57.12 57.03 52.11 52.10 52.13 460.0 490.0 30.86 31.13 31.71

562.0 55.43 55.42 55.42 54.12 53.96 53.80 532.0 562.0 32.58 32.85 33.19

634.0 54.79 54.98 55.40 57.69 57.41 57.23 604.0 634.0 33.52 33.26 32.67

706.0 53.96 54.27 54.55 66.77 66.95 66.18 676.0 706.0 34.67 34.20 34.15

778.0 52.35 52.56 52.82 62.81 63.00 62.55 748.0 778.0 36.73 34.72 33.03

850.0 51.40 51.52 51.60 55.31 55.15 54.88 820.0 850.0 41.04 38.70 35.38

922.0 51.72 52.06 52.28 51.65 51.49 51.42 892.0 922.0 39.55 44.70 50.43

994.0 51.62 52.12 52.72 48.74 48.51 48.27 964.0 994.0 36.29 39.63 47.65

1090.0 51.22 51.61 52.03 45.97 45.78 45.52 1060.0 1090.0 33.39 35.05 37.28

1162.0 50.39 50.67 50.82 44.25 44.13 43.98 1132.0 1162.0 31.83 32.64 33.66

1234.0 48.53 48.52 47.49 43.10 43.02 42.50 1204.0 1234.0 29.94 30.03 29.86

1306.0 46.29 46.24 45.96 41.80 41.76 41.58 1276.0 1306.0 28.39 28.24 28.07

1378.0 44.40 44.31 44.15 40.00 39.94 39.79 1348.0 1378.0 28.23 28.15 28.00

1450.0 43.41 43.31 43.21 39.09 39.03 38.93 1420.0 1450.0 28.60 28.56 28.45

1498.0 43.01 42.92 42.82 39.10 39.04 38.97 1468.0 1498.0 28.74 28.69 28.59

LO

(MHz)

LO-RF ISOLATION
(dB)

 @LO (dBm)

RF-IF ISOLATION
(dB)

 @LO (dBm)

RF
(IN)

(MHz)

LO

(MHz)

LO-IF ISOLATION
(dB)

 @LO (dBm)
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Frequency Mixer                                   HJK-ED13654/1
Typical Performance Data

+15 +17 +19 +15 +17 +19 +15 +17 +19

40.0 70.0 1.57 1.59 1.59 70.0 4.28 4.26 4.24 10.0 1.29 1.30 1.32

73.0 103.0 1.79 1.83 1.89 103.0 4.00 3.97 3.95 16.0 1.23 1.25 1.27

106.0 136.0 1.92 1.98 2.04 136.0 3.90 3.89 3.88 22.0 1.21 1.23 1.24

139.0 169.0 1.97 2.04 2.09 169.0 3.81 3.80 3.80 28.0 1.20 1.22 1.24

172.0 202.0 2.06 2.12 2.18 202.0 3.63 3.62 3.60 34.0 1.21 1.23 1.24

205.0 235.0 2.04 2.08 2.12 235.0 3.32 3.31 3.30 40.0 1.22 1.24 1.26

238.0 268.0 1.98 2.01 2.07 268.0 1.82 1.79 1.79 48.0 1.24 1.26 1.28

286.0 316.0 1.96 2.00 2.05 316.0 1.67 1.66 1.71 51.0 1.25 1.27 1.28

289.0 319.0 1.95 1.99 2.04 319.0 1.57 1.57 1.67 54.0 1.25 1.27 1.29

292.0 322.0 1.94 1.97 2.02 322.0 1.49 1.51 1.68 57.0 1.25 1.27 1.29

295.0 325.0 1.94 1.97 2.02 325.0 1.43 1.46 1.66 60.0 1.25 1.27 1.29

298.0 328.0 1.93 1.96 2.01 328.0 1.39 1.43 1.65 63.0 1.25 1.26 1.28

301.0 331.0 1.93 1.96 2.00 331.0 1.39 1.39 1.65 68.0 1.24 1.26 1.28

304.0 334.0 1.92 1.95 1.99 334.0 1.41 1.42 1.65 70.0 1.24 1.26 1.27

307.0 337.0 1.90 1.93 1.97 337.0 1.46 1.47 1.67 76.0 1.23 1.25 1.27

310.0 340.0 1.89 1.92 1.96 340.0 1.53 1.53 1.68 82.0 1.24 1.26 1.27

313.0 343.0 1.87 1.89 1.93 343.0 1.60 1.61 1.72 88.0 1.25 1.27 1.29

316.0 346.0 1.85 1.87 1.91 346.0 1.68 1.69 1.77 94.0 1.27 1.29 1.31

319.0 349.0 1.83 1.85 1.88 349.0 1.77 1.78 1.83 100.0 1.29 1.31 1.32

322.0 352.0 1.81 1.83 1.86 352.0 1.85 1.86 1.87 106.0 1.30 1.32 1.33

326.0 356.0 1.79 1.81 1.83 356.0 1.96 1.97 1.98 114.0 1.29 1.31 1.33

329.0 359.0 1.78 1.80 1.82 359.0 2.04 2.05 2.06 120.0 1.29 1.30 1.32

332.0 362.0 1.78 1.79 1.81 362.0 2.12 2.13 2.13 126.0 1.28 1.30 1.32

335.0 365.0 1.70 1.69 1.68 365.0 2.91 2.92 2.92 132.0 1.28 1.30 1.32

388.0 418.0 1.89 1.83 1.78 418.0 3.18 3.18 3.18 138.0 1.30 1.31 1.33

460.0 490.0 2.67 2.61 2.55 490.0 3.24 3.23 3.23 144.0 1.32 1.33 1.35

532.0 562.0 3.28 3.23 3.17 562.0 3.23 3.23 3.23 150.0 1.33 1.35 1.37

604.0 634.0 3.34 3.29 3.22 634.0 3.19 3.20 3.20 156.0 1.34 1.36 1.38

676.0 706.0 2.97 2.96 2.91 706.0 3.14 3.15 3.17 162.0 1.34 1.36 1.38

748.0 778.0 2.51 2.51 2.48 778.0 3.08 3.09 3.11 168.0 1.34 1.36 1.37

820.0 850.0 2.16 2.13 2.08 850.0 3.03 3.05 3.07 174.0 1.33 1.35 1.37

892.0 922.0 1.90 1.83 1.75 922.0 2.95 2.96 2.98 180.0 1.33 1.35 1.36

964.0 994.0 1.91 1.85 1.80 994.0 2.86 2.87 2.87 186.0 1.33 1.35 1.37

1060.0 1090.0 2.32 2.32 2.36 1090.0 2.76 2.76 2.76 194.0 1.35 1.36 1.38

1132.0 1162.0 2.94 2.99 3.07 1162.0 2.68 2.68 2.68 200.0 1.36 1.37 1.39

1204.0 1234.0 3.83 3.93 4.18 1234.0 2.59 2.59 2.60 206.0 1.37 1.39 1.40

1276.0 1306.0 4.89 5.06 5.30 1306.0 2.50 2.50 2.50 212.0 1.38 1.39 1.41

1348.0 1378.0 6.39 6.64 6.97 1378.0 2.39 2.39 2.39 218.0 1.37 1.39 1.40

1420.0 1450.0 8.13 8.42 8.78 1450.0 2.29 2.29 2.29 224.0 1.37 1.38 1.40

1468.0 1498.0 9.54 9.83 10.21 1498.0 2.21 2.21 2.21 228.0 1.36 1.37 1.39

IF VSWR      
@LO=277MHz          

(:1)

 @LO (dBm)

RF
(IN)

(MHz)

IF
(OUT)
(MHz)

LO VSWR
(:1)

 @LO (dBm)

RF VSWR
(:1)

 @LO (dBm)

LO

(MHz)

LO

(MHz)
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Frequency Mixer                                   HJK-ED13654/1
Harmonics Tables

(-dBm)

0 --- -- 15.43 36.53 35.02 42.38 36.13 36.36 51.84 70.33 67.70 68.69

1 --- 35.84 -- 33.84 11.63 36.66 18.15 36.77 33.75 49.07 53.59 53.47

2 104.99 78.15 67.21 73.04 69.65 71.60 76.25 76.21 71.73 78.10 81.13 91.47

3 106.93 94.19 79.12 96.26 72.29 102.24 67.46 90.54 71.19 91.55 76.33 91.76

4 127.78 122.11 116.12 117.22 114.07 110.55 102.53 108.65 99.34 112.10 103.06 111.25

5 128.53 119.33 104.84 116.77 98.42 114.07 97.58 113.46 101.53 106.32 96.46 112.04

6 127.39 126.22 125.64 124.28 114.05 122.11 106.72 116.85 111.94 112.88 108.59 116.57

7 128.77 123.11 124.99 124.66 115.69 120.86 110.85 116.99 106.85 112.84 113.10 114.70

8 126.51 123.53 124.98 123.19 124.83 124.63 125.34 123.12 116.15 116.53 112.99 113.67

9 127.15 122.82 122.09 125.24 122.34 125.14 124.47 122.79 119.60 118.77 111.76 109.83

10 127.34 124.53 124.55 123.58 124.59 123.58 121.87 123.56 121.55 123.06 122.24 115.76

RF CAL 0 1 2 3 4 5 6 7 8 9 10

(-dBm)

0 --- -- 25.48 47.70 46.14 54.35 46.57 47.22 64.15 80.93 84.72 87.00

1 --- 36.44 -- 34.41 11.72 37.26 18.64 37.00 33.75 49.72 52.02 54.28

2 93.70 65.15 55.92 62.65 57.74 61.16 63.89 66.04 61.13 71.43 70.85 85.87

3 97.14 78.29 62.61 73.92 55.80 68.18 48.98 67.38 52.17 67.13 56.85 71.60

4 118.78 90.23 82.79 93.27 80.18 84.44 80.31 84.78 84.34 92.08 83.77 84.99

5 119.28 97.53 84.87 89.31 79.59 88.97 79.24 85.97 81.29 87.42 75.57 89.00

6 118.78 119.39 112.24 114.68 98.46 116.31 94.51 109.58 95.62 103.31 102.16 105.42

7 118.30 120.60 113.87 119.87 105.23 107.61 94.60 105.39 91.64 102.58 97.02 102.33

8 117.99 118.65 120.85 120.96 118.87 121.52 113.83 120.69 111.01 118.57 107.97 116.53

9 116.47 118.41 120.69 120.95 121.32 119.58 119.26 120.08 113.85 120.01 113.25 118.38

10 116.10 119.37 120.59 119.93 119.38 120.04 120.58 121.31 120.20 120.36 120.81 119.51

RF CAL 0 1 2 3 4 5 6 7 8 9 10

Notes: 1. All Harmonics are in (dBc) relative to IF OUTPUT

2. + entry denotes harmonics are in (dBc) above IF OUTPUT

3. RF Cal represents the Harmonics level of the RF Input Signal to the mixer

(-dBc)

(-dBc)

LO HARMONICS ORDER

Test conditions: RF IN: 310 MHz; +10 dBm.
LO IN: 252 MHz; +17.00 dBm
IF OUT: 58 MHz; 3.26 dBm

Test conditions: RF IN: 310 MHz; 0 dBm.
LO IN: 252 MHz; +17.00 dBm
IF OUT: 58 MHz; -6.75 dBm

LO HARMONICS ORDER

R
F

 H
A

R
M

O
N

IC
S

 O
R

D
E

R
R

F
 H

A
R

M
O

N
IC

S
 O

R
D

E
R

R
F

 H
A

R
M

O
N

IC
S

 O
R

D
E

R
R

F
 H

A
R

M
O

N
IC

S
 O

R
D

E
R

R
F

 H
A

R
M

O
N

IC
S

 O
R

D
E

R
R

F
 H

A
R

M
O

N
IC

S
 O

R
D

E
R

R
F

 H
A

R
M

O
N

IC
S

 O
R

D
E

R
R

F
 H

A
R

M
O

N
IC

S
 O

R
D

E
R

R
F

 H
A

R
M

O
N

IC
S

 O
R

D
E

R
R

F
 H

A
R

M
O

N
IC

S
 O

R
D

E
R

REV. X2
HJK-ED13654/1

10/4/2010
Page 5 of 5



Frequency Mixer                                   HJK-ED13654/1
Typical Performance Curves

Conversion Loss vs. LO @ RF=310.1 MHz
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Frequency Mixer                                   HJK-ED13654/1
Typical Performance Curves

LO-RF Isolation
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Frequency Mixer                                   HJK-ED13654/1
Harmonics Tables

(-dBm)

0 --- -- 15.43 36.53 35.02 42.38 36.13 36.36 51.84 70.33 67.70 68.69

1 --- 35.84 -- 33.84 11.63 36.66 18.15 36.77 33.75 49.07 53.59 53.47

2 104.99 78.15 67.21 73.04 69.65 71.60 76.25 76.21 71.73 78.10 81.13 91.47

3 106.93 94.19 79.12 96.26 72.29 102.24 67.46 90.54 71.19 91.55 76.33 91.76

4 127.78 122.11 116.12 117.22 114.07 110.55 102.53 108.65 99.34 112.10 103.06 111.25

5 128.53 119.33 104.84 116.77 98.42 114.07 97.58 113.46 101.53 106.32 96.46 112.04

6 127.39 126.22 125.64 124.28 114.05 122.11 106.72 116.85 111.94 112.88 108.59 116.57

7 128.77 123.11 124.99 124.66 115.69 120.86 110.85 116.99 106.85 112.84 113.10 114.70

8 126.51 123.53 124.98 123.19 124.83 124.63 125.34 123.12 116.15 116.53 112.99 113.67

9 127.15 122.82 122.09 125.24 122.34 125.14 124.47 122.79 119.60 118.77 111.76 109.83

10 127.34 124.53 124.55 123.58 124.59 123.58 121.87 123.56 121.55 123.06 122.24 115.76

RF CAL 0 1 2 3 4 5 6 7 8 9 10

(-dBm)

0 --- -- 25.48 47.70 46.14 54.35 46.57 47.22 64.15 80.93 84.72 87.00

1 --- 36.44 -- 34.41 11.72 37.26 18.64 37.00 33.75 49.72 52.02 54.28

2 93.70 65.15 55.92 62.65 57.74 61.16 63.89 66.04 61.13 71.43 70.85 85.87

3 97.14 78.29 62.61 73.92 55.80 68.18 48.98 67.38 52.17 67.13 56.85 71.60

4 118.78 90.23 82.79 93.27 80.18 84.44 80.31 84.78 84.34 92.08 83.77 84.99

5 119.28 97.53 84.87 89.31 79.59 88.97 79.24 85.97 81.29 87.42 75.57 89.00

6 118.78 119.39 112.24 114.68 98.46 116.31 94.51 109.58 95.62 103.31 102.16 105.42

7 118.30 120.60 113.87 119.87 105.23 107.61 94.60 105.39 91.64 102.58 97.02 102.33

8 117.99 118.65 120.85 120.96 118.87 121.52 113.83 120.69 111.01 118.57 107.97 116.53

9 116.47 118.41 120.69 120.95 121.32 119.58 119.26 120.08 113.85 120.01 113.25 118.38

10 116.10 119.37 120.59 119.93 119.38 120.04 120.58 121.31 120.20 120.36 120.81 119.51

RF CAL 0 1 2 3 4 5 6 7 8 9 10

Notes: 1. All Harmonics are in (dBc) relative to IF OUTPUT

2. + entry denotes harmonics are in (dBc) above IF OUTPUT

3. RF Cal represents the Harmonics level of the RF Input Signal to the mixer

(-dBc)

(-dBc)

LO HARMONICS ORDER

Test conditions: RF IN: 310 MHz; +10 dBm.
LO IN: 252 MHz; +17.00 dBm
IF OUT: 58 MHz; 3.26 dBm

Test conditions: RF IN: 310 MHz; 0 dBm.
LO IN: 252 MHz; +17.00 dBm
IF OUT: 58 MHz; -6.75 dBm

LO HARMONICS ORDER
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Mini-Circuits
Environmental Specifications

All Mini-Circuits products are manufactured under exacting quality assurance and control standards, and are capable of meeting published specifications after being subjected to 
any or all of the following physical and environmental test.

Specification Test/Inspection Condition Reference/Spec

ENV02T1

Operating Temperature -40° to 85°C
Ambient Environment

Individual Model Data Sheet

Storage Temperature -55° to 100° C
Ambient Environment

Individual Model Data Sheet

Humidity 90 to 95% RH, 240 hours, 50°C MIL-STD-202, Method 103, Condition A, Except 50°C 
and end-point electrical test done within 12 hours

Thermal Shock -55° to 100°C, 100 cycles MIL-STD-202, Method 107, Condition A-3, except 
+100°C

Solder Reflow Heat Sn-Pb Eutetic Process: 225°C peak
Pb-Free Process 245° - 250°C peak

J-STD-020, Table 4-1, 4-2 and 5-2, Figure 5-1

Solderability 10X Magnification J-STD-002, 95% Coverage

Vibration (High Frequency) 20g peak, 10-2000 Hz, 12 times in each of three 
perpendicular directions (total 36)

MIL-STD-202, Method 204, Condition D

Mechanical Shock 50g, 11 ms, 1/2-sine, 18 shocks: 3 each direction, each of 3 
axes

MIL-STD-202, Method 213, Condition A

Marking Resistance to Solvents Isopropyl alcohol + mineral spirits at 25°C; terpene defluxer 
at 25°C;
distilled water + proylene glycol monomethyl ether + 
monoethanolamine at 63°C to 70°C

MIL-STD-202, Method 215

This document and its contents are the property of Mini-Circuits.
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