
CASE STYLE: TTT167

+RoHS Compliant
The +Suffix identifies RoHS Compliance. See our web site 
for RoHS Compliance methodologies and qualifications

Available Tape and Reel 

at no extra cost 

 Reel Size Devices/Reel
 7” 10, 20, 50, 100, 200
 13” 500

Generic photo used for illustration purposes only
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Level 17  (LO Power +17 dBm)   5 to 1800 MHz

Frequency Mixer
High IP3

Demo Board MCL P/N: TB-12
Suggested PCB Layout (PL-079)

Maximum Ratings

Pin Connections
LO	 2

RF	 1

IF	 3

GROUND	 4,5,6

Electrical Specifications

REV. E
M160892
SYM-18H+
DJ/TD/CP/AM
200813

1 dB COMP.:  +14 dBm typ.
m=mid band (2fL to fU/2)
*Conversion loss measured at IF frequency between 10 and 1300 MHz

FREQUENCY 
(MHz)

CONVERSION LOSS
(dB)

LO-RF ISOLATION
(dB)

LO-IF ISOLATION
(dB)

IP3 
at center

band
(dBm)

LO/RF IF
Mid-Band

m Total 
Range
Max.

L M U L M U

fL-fU
—
X σ Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ.

5-1800 10-1500* 5.75 .10 7.6 8.9 50 28 45 35 40 24 39 22 50 30 30 22 30

Frequency
(MHz)

Conversion 
Loss 
(dB)

Isolation 
L-R
(dB)

Isolation
L-I

(dB)

VSWR 
RF Port

(:1)

VSWR 
LO Port

(:1)

RF LO
LO

+17dBm
LO

+17dBm
LO

+17dBm
LO

+17dBm
LO

+17dBm

Typical Performance Data

Electrical Schematic

SYM-18H+

Operating Temperature 	 -40°C to 85°C

Storage Temperature 	 -55°C to 100°C

RF Power 	 200mW

IF Current	 40mA

	 5.00	 35.00	 5.61	 50.30	 38.90	 1.58	 1.80	
	 8.00	 38.00	 5.53	 50.90	 39.40	 1.36	 1.78	
	 10.00	 40.00	 5.56	 51.30	 39.60	 1.31	 1.78	
	 50.00	 80.00	 5.41	 55.80	 42.20	 1.22	 1.77	
	 100.00	 130.00	 5.39	 54.70	 44.40	 1.25	 1.73	

	 110.48	 140.48	 5.34	 53.80	 44.10	 1.29	 1.74	
	 220.45	 250.45	 5.68	 48.00	 48.90	 1.43	 1.73	
	 330.43	 360.43	 5.61	 45.10	 53.30	 1.55	 1.59	
	 440.40	 470.40	 5.72	 44.40	 52.20	 1.76	 1.50	
	 500.00	 530.00	 5.55	 44.30	 48.10	 1.80	 1.51	

	 550.38	 580.38	 5.65	 45.40	 48.00	 1.94	 1.39	
	 660.35	 690.35	 5.82	 47.50	 43.10	 2.08	 1.33	
	 770.33	 800.33	 6.21	 50.80	 40.00	 2.30	 1.32	
	 880.30	 910.30	 6.46	 52.20	 38.70	 2.35	 1.25	
	 990.28	 1020.28	 6.72	 53.70	 37.60	 2.52	 1.22	

	 1000.00	 1030.00	 6.57	 52.40	 37.70	 2.61	 1.21	
	 1100.25	 1130.25	 6.39	 46.80	 36.10	 2.52	 1.23	
	 1210.23	 1240.23	 6.72	 42.30	 33.40	 2.43	 1.24	
	 1320.20	 1350.20	 6.96	 38.90	 31.20	 2.40	 1.25	
	 1800.00	 1830.00	 7.39	 32.00	 30.20	 2.30	 1.88	

L = low range [fL to 10 fL]      	     M = mid range [10 fL to fU/2]      U = upper range [fU/2 to fU]
m= mid band [2fL to fU/2]

LO

IF

RF

Outline Dimensions  (      )inch
mm

Outline Drawing

A B C D E F G H J K
.38 .50 .23 .020 .075 .250 .425 .187 .050 .050

9.65 12.70 5.84 0.51 1.91 6.35 10.80 4.75 1.27 1.27

L M N P Q R S T wt.
.070 .270 .540 .060 .095 .445 .208 .415 grams
1.78 6.86 13.72 1.52 2.41 11.30 5.28 10.54 0.8

Suggested Layout, 
Tolerance to be within ±.002

PCB Land Pattern 

Permanent damage may occur if any of these limits are exceeded. 

Features
• low conversion loss, 5.75 dB typ.
• excellent L-R isolation, 45 dB typ.;  L-I, 50 dB typ.
• IF response to DC 

Applications
• VHF/UHF TV
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Performance Charts
SYM-18H
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Frequency Mixer                                   SYM-18H+
Typical Performance Data

+14 +17 +20 +14 +17 +20 +14 +17 +20

5.0 35.0 6.11 5.61 5.31 10.0 40.0 24.17 22.45 22.44 10.0 40.0 0.95 0.73 0.28
8.0 38.0 5.83 5.53 5.33 90.3 120.3 24.28 23.29 23.25 90.3 120.3 1.08 0.69 0.47
10.0 40.0 6.06 5.56 5.36 170.6 200.6 20.88 21.20 22.96 170.6 200.6 1.00 0.67 0.46
90.3 120.3 6.21 5.74 5.50 250.9 280.9 20.88 22.12 23.43 250.9 280.9 1.10 0.73 0.63
170.6 200.6 6.38 5.91 5.68 331.2 361.2 20.58 22.53 25.32 331.2 361.2 1.07 0.93 0.73
250.9 280.9 6.57 6.06 5.64 411.5 441.5 19.72 22.39 25.54 411.5 441.5 0.94 0.98 0.84
331.2 361.2 6.87 6.02 5.61 491.7 521.7 21.12 24.38 29.54 491.7 521.7 1.13 1.12 0.82
411.5 441.5 7.19 6.25 5.76 552.0 582.0 23.62 26.84 31.04 552.0 582.0 1.47 1.16 0.87
491.7 521.7 7.14 6.12 5.77 632.3 662.3 26.60 30.15 30.48 632.3 662.3 1.42 1.02 0.83
552.0 582.0 6.82 6.07 5.78 692.5 722.5 31.31 27.77 27.42 692.5 722.5 1.35 0.90 0.70
632.3 662.3 6.70 6.14 5.90 772.8 802.8 28.42 27.24 27.01 772.8 802.8 1.03 0.73 0.58
692.5 722.5 6.89 6.28 6.04 833.0 863.0 28.64 28.10 27.35 833.0 863.0 0.93 0.54 0.43
772.8 802.8 7.08 6.54 6.32 913.3 943.3 27.48 29.35 28.09 913.3 943.3 0.66 0.41 0.30
833.0 863.0 7.35 6.75 6.50 973.5 1003.5 27.54 28.26 27.36 973.5 1003.5 0.66 0.38 0.28
913.3 943.3 7.38 6.85 6.61 1053.8 1083.8 26.28 25.58 26.31 1053.8 1083.8 0.54 0.30 0.23
973.5 1003.5 7.55 6.86 6.61 1114.0 1144.0 26.53 25.43 25.80 1114.0 1144.0 0.47 0.23 0.18
1053.8 1083.8 7.53 6.87 6.63 1194.3 1224.3 25.86 24.97 25.85 1194.3 1224.3 0.38 0.19 0.14
1194.3 1224.3 7.77 6.99 6.72 1254.5 1284.5 27.72 27.13 26.90 1254.5 1284.5 0.38 0.20 0.14
1254.5 1284.5 8.00 7.02 6.72 1334.8 1364.8 28.85 24.68 25.83 1334.8 1364.8 0.38 0.18 0.12
1334.8 1364.8 7.98 7.07 6.79 1395.0 1425.0 26.50 27.88 25.95 1395.0 1425.0 0.40 0.20 0.13
1395.0 1425.0 8.25 7.19 6.84 1475.3 1505.3 26.79 27.70 26.68 1475.3 1505.3 0.40 0.20 0.11
1475.3 1505.3 8.19 7.23 6.89 1535.5 1565.5 23.71 33.82 26.48 1535.5 1565.5 0.46 0.23 0.14
1535.5 1565.5 8.33 7.25 6.91 1615.8 1645.8 23.46 29.30 29.04 1615.8 1645.8 0.46 0.22 0.12
1615.8 1645.8 8.53 7.43 7.07 1676.0 1706.0 22.32 30.61 29.31 1676.0 1706.0 0.50 0.22 0.10
1676.0 1706.0 8.78 7.62 7.23 1756.3 1786.3 22.54 36.30 29.09 1756.3 1786.3 0.52 0.20 0.09
1756.3 1786.3 9.02 7.88 7.53 1816.5 1846.5 23.54 38.22 28.03 1816.5 1846.5 0.53 0.20 0.08
1816.5 1846.5 9.24 8.16 7.74 1896.8 1926.8 24.13 31.14 28.71 1896.8 1926.8 0.63 0.30 0.12
1896.8 1926.8 9.61 8.51 8.04 1957.0 1987.0 26.47 28.62 26.84 1957.0 1987.0 0.64 0.40 0.21
1957.0 1987.0 9.68 8.61 8.16 2037.3 2067.3 29.46 26.36 25.90 2037.3 2067.3 0.81 0.60 0.42
2037.3 2067.3 9.98 8.88 8.32 2097.6 2127.6 28.24 25.46 24.09 2097.6 2127.6 0.98 0.77 0.61
2097.6 2127.6 10.10 9.02 8.41 2177.8 2207.8 23.60 22.67 22.93 2177.8 2207.8 1.35 1.02 0.77
2177.8 2207.8 10.02 8.98 8.40 2238.1 2268.1 21.64 21.21 21.38 2238.1 2268.1 1.57 1.22 0.99
2238.1 2268.1 9.70 8.78 8.27 2318.4 2348.4 19.87 19.98 20.25 2318.4 2348.4 2.00 1.42 1.10
2318.4 2348.4 9.55 8.72 8.19 2378.6 2408.6 18.72 19.11 19.47 2378.6 2408.6 2.37 1.59 1.14
2378.6 2408.6 9.41 8.64 8.19 2458.9 2488.9 18.02 18.67 19.31 2458.9 2488.9 2.72 1.66 1.18
2458.9 2488.9 9.50 8.73 8.35 2519.1 2549.1 17.90 18.59 19.38 2519.1 2549.1 2.74 1.61 1.11
2599.4 2629.4 10.12 9.44 9.02 2599.4 2629.4 17.62 18.80 19.60 2599.4 2629.4 2.96 1.59 0.92
2659.6 2689.6 10.29 9.60 9.17 2659.6 2689.6 17.83 18.90 19.74 2659.6 2689.6 2.76 1.47 0.84
2739.9 2769.9 10.72 9.87 9.48 2739.9 2769.9 17.36 19.10 20.09 2739.9 2769.9 3.11 1.62 0.74
2800.1 2830.1 11.09 10.18 9.73 2800.1 2830.1 17.29 19.46 20.48 2800.1 2830.1 3.11 1.61 0.66

RF
(IN)

(MHz)

LO

(MHz)

CONVERSION LOSS
IF FIXED

@IF(OUT)=30MHz
(dB)

 @LO (dBm)

RF
(IN)

(MHz)

LO

(MHz)

COMPRESSION
@RF IN=+14dBm

(dB)

 @LO (dBm)

IP3 INPUT
(dBm)

 @LO (dBm)

RF
(IN)

(MHz)

LO

(MHz)
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Frequency Mixer                                   SYM-18H+
Typical Performance Data

890.0 10.1 10.0 20.1 1500.0 300.1
869.5 30.6 50.8 60.9 1459.2 340.9
849.1 51.0 91.6 101.7 1418.4 381.7
828.6 71.5 132.5 142.6 1377.5 422.6
808.1 92.0 173.3 183.4 1336.7 463.4
787.7 112.4 214.1 224.2 1295.9 504.2
767.2 132.9 254.9 265.0 1255.1 545.0
746.7 153.4 295.8 305.9 1214.2 585.9
726.3 173.8 336.6 346.7 1173.4 626.7
705.8 194.3 377.4 387.5 1132.6 667.5
685.3 214.8 418.2 428.3 1091.8 708.3
664.9 235.2 459.0 469.1 1051.0 749.1
644.4 255.7 499.9 510.0 1010.1 790.0
624.0 276.1 540.7 550.8 969.3 830.8
603.5 296.6 581.5 591.6 928.5 871.6
583.0 317.1 622.3 632.4 887.7 912.4
562.6 337.5 663.2 673.3 846.8 953.3
542.1 358.0 704.0 714.1 806.0 994.1
521.6 378.5 744.8 754.9 765.2 1034.9
501.2 398.9 785.6 795.7 724.4 1075.7
480.7 419.4 826.4 836.5 683.6 1116.5
460.2 439.9 867.3 877.4 642.7 1157.4
439.8 460.3 908.1 918.2 601.9 1198.2
419.3 480.8 948.9 959.0 561.1 1239.0
398.8 501.3 989.7 999.8 520.3 1279.8
378.4 521.7 1030.5 1040.6 479.5 1320.6
357.9 542.2 1071.4 1081.5 438.6 1361.5
337.4 562.7 1112.2 1122.3 397.8 1402.3
317.0 583.1 1153.0 1163.1 357.0 1443.1
296.5 603.6 1193.8 1203.9 316.2 1483.9
276.0 624.1 1234.7 1244.8 275.3 1524.8
255.6 644.5 1255.1 1265.2 254.9 1545.2
214.7 685.4 1295.9 1306.0 214.1 1586.0
194.2 705.9 1316.3 1326.4 193.7 1606.4
153.3 746.8 1357.1 1367.2 152.9 1647.2
132.8 767.3 1377.5 1387.6 132.5 1667.6
91.9 808.2 1418.4 1428.5 91.6 1708.5
71.4 828.7 1438.8 1448.9 71.2 1728.9
30.5 869.6 1479.6 1489.7 30.4 1769.7
10.0 890.1 1500.0 1510.1 10.0 1790.16.98 7.21 7.94

6.79 7.08 7.76
6.86 7.16 7.89

6.80 6.89 7.75
6.82 7.03 7.80

6.85 6.67 7.72
6.80 6.81 7.77

6.45 7.71
6.84 6.58 7.64

6.35 7.68
6.92 6.44 7.70

6.25 7.75
6.98 6.30 7.72

6.21 7.76
7.01 6.28 7.73

6.14 7.80
7.15 6.21 7.78

6.00 7.79
7.22 6.05 7.79

5.81 7.74
7.17 5.87 7.69

5.73 7.81
7.31 5.75 7.77

5.60 7.82
7.33 5.66 7.84

5.53 7.90
7.51 5.58 7.87

5.59 7.93
7.49 5.55 7.93

5.59 8.01
7.42 5.64 8.01

5.71 8.12
7.36 5.58 8.06

5.67 8.30
7.21 5.72 8.24

8.415.65
5.76 8.34

5.79
5.73

8.61
8.54
8.53

+17

5.86

+17

7.21

7.35

7.41

7.42

7.59

7.38

7.36

7.36

6.78

7.33

7.10

7.05

7.01

6.96

6.94

IF
(OUT)
(MHz)

LO

(MHz)

IF
(OUT)
(MHz)

6.96
7.03
7.10
7.22

 @LO (dBm)

CONVERSION LOSS
VS. IF FREQUENCY
@RF(IN)=900.1MHz

(dB) LO

(MHz)

CONVERSION LOSS
VS. IF FREQUENCY
@RF(IN)=1800.1MHz

(dB)

 @LO (dBm)

CONVERSION LOSS
VS. IF FREQUENCY
@RF(IN)=10.1MHz

(dB)

 @LO (dBm)

IF
(OUT)
(MHz)

LO

(MHz)

+17
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Frequency Mixer                                   SYM-18H+
Typical Performance Data

+14 +17 +20 +14 +17 +20 +14 +17 +20

5.0 44.90 50.30 54.60 36.10 38.90 41.70 10.0 40.0 24.16 24.41 24.49
8.0 45.60 50.90 54.80 36.40 39.40 42.10 90.3 120.3 29.42 29.55 29.71
10.0 45.70 51.30 55.20 36.40 39.60 42.40 170.6 200.6 31.04 31.28 31.29
90.3 52.38 53.45 53.65 37.48 41.63 46.34 250.9 280.9 32.53 32.69 32.77
170.6 46.81 47.14 47.39 39.85 45.14 48.41 331.2 361.2 33.45 33.60 33.05
250.9 43.84 43.92 44.03 42.66 48.71 44.54 411.5 441.5 35.24 34.98 33.80
331.2 42.60 42.19 42.31 46.99 49.92 41.80 491.7 521.7 39.72 36.76 35.45
411.5 42.02 41.38 41.15 48.22 47.65 39.93 552.0 582.0 41.27 37.16 35.27
491.7 41.81 41.31 40.62 48.54 45.79 39.27 632.3 662.3 42.42 39.94 37.94
552.0 42.22 41.48 40.38 48.84 43.34 38.29 692.5 722.5 46.94 42.37 40.05
632.3 43.01 41.41 40.41 45.35 42.11 38.66 772.8 802.8 48.57 45.05 43.23
692.5 42.58 41.01 40.00 41.71 40.36 38.15 833.0 863.0 48.24 45.75 44.42
772.8 42.46 40.96 39.97 38.94 39.47 38.32 913.3 943.3 46.95 45.79 45.53
833.0 43.02 41.16 39.85 37.56 38.92 38.16 973.5 1003.5 47.18 47.68 46.99
913.3 44.18 42.22 40.59 35.96 38.20 38.70 1053.8 1083.8 45.41 47.84 48.38
973.5 44.62 42.55 40.97 35.48 37.79 39.00 1114.0 1144.0 43.89 47.52 49.77
1053.8 45.38 43.73 41.96 33.70 36.32 38.23 1194.3 1224.3 41.96 45.32 48.01
1194.3 47.56 45.51 43.89 30.40 33.52 35.83 1254.5 1284.5 39.57 43.60 46.26
1254.5 48.78 46.90 44.95 29.87 32.50 34.70 1334.8 1364.8 36.67 38.67 39.71
1334.8 51.51 50.64 48.53 28.25 30.95 33.20 1395.0 1425.0 35.00 36.67 37.67
1395.0 53.11 55.69 51.67 28.02 30.22 32.16 1475.3 1505.3 33.75 34.52 35.35
1475.3 52.12 62.55 64.16 27.46 29.49 31.03 1535.5 1565.5 33.01 33.63 34.13
1535.5 51.56 54.36 52.90 27.73 29.44 30.73 1615.8 1645.8 32.64 32.99 33.27
1615.8 50.82 48.11 45.49 27.76 29.34 30.43 1676.0 1706.0 32.51 32.67 32.75
1676.0 47.95 44.40 42.15 28.43 29.81 30.70 1756.3 1786.3 32.50 32.79 32.84
1756.3 44.33 41.04 39.30 28.79 30.20 31.26 1816.5 1846.5 32.71 33.03 33.03
1816.5 40.51 38.07 37.05 29.25 30.56 31.95 1896.8 1926.8 33.24 33.62 33.89
1896.8 37.97 36.22 35.32 30.04 31.33 32.52 1957.0 1987.0 33.99 34.60 34.98
1957.0 36.40 35.16 34.54 30.64 32.15 33.33 2037.3 2067.3 34.88 35.91 36.73
2037.3 35.57 34.78 34.35 30.92 32.31 33.78 2097.6 2127.6 36.01 36.63 37.52
2097.6 35.14 34.59 34.37 31.40 32.87 34.33 2177.8 2207.8 36.96 37.58 37.93
2177.8 34.35 34.06 34.25 31.85 33.17 34.62 2238.1 2268.1 37.07 37.07 36.97
2238.1 33.75 33.56 33.88 32.05 33.30 34.41 2318.4 2348.4 36.09 35.48 34.94
2318.4 32.85 33.00 33.45 32.60 33.74 34.73 2378.6 2408.6 34.97 34.25 33.82
2378.6 31.84 32.40 33.11 33.01 34.06 34.85 2458.9 2488.9 33.95 33.16 32.45
2458.9 30.41 31.25 32.43 33.37 34.14 34.97 2519.1 2549.1 33.40 32.56 31.92
2599.4 28.15 29.19 30.16 33.11 33.72 34.09 2599.4 2629.4 33.99 32.86 31.88
2659.6 27.90 29.12 29.97 32.71 33.29 33.55 2659.6 2689.6 34.88 33.77 32.83
2739.9 27.92 29.20 29.97 31.85 32.26 32.38 2739.9 2769.9 36.36 35.15 34.21
2800.1 27.91 29.09 30.04 31.40 31.70 31.89 2800.1 2830.1 35.75 34.76 34.43

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                                   SYM-18H+
Typical Performance Data

+14 +17 +20 +14 +17 +20 +14 +17 +20

5.0 35.0 1.68 1.58 1.52 5.0 1.10 1.80 2.80 10.0 1.18 1.21 1.43
8.0 38.0 1.47 1.36 1.31 8.0 1.08 1.78 2.80 49.7 1.30 1.16 1.28
10.0 40.0 1.44 1.31 1.25 10.0 1.07 1.78 2.80 89.5 1.28 1.16 1.31
90.3 120.3 1.46 1.28 1.17 90.3 1.05 1.59 2.35 129.2 1.36 1.22 1.32
170.6 200.6 1.54 1.37 1.27 170.6 1.11 1.53 2.20 168.9 1.37 1.25 1.36
250.9 280.9 1.63 1.47 1.35 250.9 1.15 1.49 2.15 208.7 1.39 1.27 1.39
331.2 361.2 1.82 1.60 1.48 331.2 1.24 1.50 2.14 248.4 1.42 1.34 1.44
411.5 441.5 2.05 1.81 1.66 411.5 1.25 1.48 2.13 288.1 1.45 1.39 1.50
491.7 521.7 2.21 1.95 1.82 491.7 1.23 1.34 1.91 327.9 1.46 1.43 1.55
552.0 582.0 2.24 2.03 1.92 552.0 1.33 1.34 1.92 367.6 1.49 1.49 1.61
632.3 662.3 2.34 2.18 2.07 632.3 1.48 1.29 1.78 407.3 1.50 1.51 1.64
692.5 722.5 2.47 2.30 2.18 692.5 1.60 1.32 1.78 447.1 1.53 1.55 1.67
772.8 802.8 2.59 2.42 2.31 772.8 1.77 1.33 1.65 486.8 1.53 1.56 1.67
833.0 863.0 2.73 2.52 2.38 833.0 1.86 1.34 1.62 526.5 1.55 1.57 1.68
913.3 943.3 2.78 2.59 2.46 913.3 2.06 1.36 1.49 566.3 1.54 1.58 1.69
973.5 1003.5 2.89 2.63 2.50 973.5 2.05 1.34 1.43 606.0 1.55 1.57 1.67
1053.8 1083.8 2.88 2.64 2.51 1053.8 2.27 1.37 1.31 645.7 1.54 1.57 1.68
1194.3 1224.3 2.89 2.59 2.44 1194.3 2.43 1.36 1.17 685.5 1.54 1.56 1.65
1254.5 1284.5 2.88 2.54 2.36 1254.5 2.17 1.33 1.11 725.2 1.54 1.56 1.65
1334.8 1364.8 2.77 2.44 2.26 1334.8 2.38 1.37 1.15 764.9 1.50 1.52 1.61
1395.0 1425.0 2.77 2.38 2.18 1395.0 2.23 1.40 1.21 804.7 1.53 1.53 1.59
1475.3 1505.3 2.66 2.30 2.11 1475.3 2.38 1.49 1.35 844.4 1.47 1.47 1.55
1535.5 1565.5 2.63 2.26 2.05 1535.5 2.21 1.52 1.46 884.1 1.46 1.41 1.46
1615.8 1645.8 2.55 2.22 2.01 1615.8 2.33 1.64 1.62 923.9 1.43 1.39 1.44
1676.0 1706.0 2.50 2.20 2.01 1676.0 2.14 1.70 1.76 963.6 1.35 1.27 1.33
1756.3 1786.3 2.44 2.18 2.02 1756.3 2.20 1.81 1.91 1003.3 1.36 1.26 1.29
1816.5 1846.5 2.43 2.20 2.07 1816.5 2.14 1.87 2.03 1043.1 1.27 1.17 1.23
1896.8 1926.8 2.43 2.23 2.11 1896.8 2.09 1.94 2.15 1082.8 1.29 1.10 1.13
1957.0 1987.0 2.39 2.22 2.11 1957.0 2.01 2.01 2.29 1122.5 1.27 1.07 1.11
2037.3 2067.3 2.34 2.18 2.06 2037.3 2.01 2.06 2.34 1162.3 1.27 1.05 1.09
2097.6 2127.6 2.26 2.11 2.00 2097.6 1.99 2.13 2.45 1202.0 1.30 1.09 1.12
2177.8 2207.8 2.12 1.98 1.89 2177.8 2.00 2.22 2.57 1241.7 1.34 1.18 1.20
2238.1 2268.1 1.96 1.84 1.76 2238.1 2.00 2.26 2.59 1281.5 1.42 1.26 1.26
2318.4 2348.4 1.76 1.66 1.60 2318.4 2.05 2.36 2.70 1321.2 1.46 1.32 1.33
2378.6 2408.6 1.58 1.49 1.43 2378.6 2.09 2.44 2.78 1360.9 1.52 1.40 1.39
2458.9 2488.9 1.38 1.29 1.25 2458.9 2.16 2.52 2.88 1380.8 1.55 1.45 1.46
2599.4 2629.4 1.16 1.16 1.19 2599.4 2.27 2.63 2.96 1420.5 1.64 1.52 1.52
2659.6 2689.6 1.14 1.19 1.25 2659.6 2.35 2.71 3.00 1440.4 1.70 1.59 1.59
2739.9 2769.9 1.15 1.25 1.35 2739.9 2.48 2.81 3.10 1480.1 1.73 1.63 1.63
2800.1 2830.1 1.21 1.33 1.43 2800.1 2.54 2.83 3.14 1500.0 1.82 1.72 1.73

RF
(IN)

(MHz)

IF
(OUT)
(MHz)

LO VSWR
(:1)

 @LO (dBm)

RF VSWR
(:1)

 @LO (dBm)

LO

(MHz)

LO

(MHz)

IF VSWR
@LO=1800.1MHz

(:1)

 @LO (dBm)
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Frequency Mixer                                   SYM-18H+
Harmonics Tables

(-dBm)

0 - - 16 24 21 24 23 35 41 39 37 40
1 - 38 +0 37 17 55 20 48 57 48 38 50
2 89 77 59 63 57 62 59 62 61 72 67 68
3 >100 83 60 82 61 82 59 82 61 89 69 87
4 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92
5 >100 >92 >92 >92 >92 >92 89 >92 >92 >92 >92 >92
6 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92
7 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92
8 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92
9 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92

10 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92
RF CAL 0 1 2 3 4 5 6 7 8 9 10

(-dBm)

0 - - 26 33 32 36 35 48 56 56 56 64
1 - 38 +0 37 16 53 20 50 50 52 45 55
2 73 59 51 51 49 54 49 53 53 66 59 62
3 >100 65 39 64 44 65 40 66 49 69 53 66
4 >100 84 77 66 73 66 73 68 81 67 74 81
5 >100 86 65 79 56 80 57 76 59 84 57 79
6 >100 >102 88 83 83 81 86 77 84 77 82 79
7 >100 >102 92 99 78 98 73 93 70 90 72 88
8 >100 >102 >102 >102 99 94 98 92 98 89 99 88
9 >100 >102 >102 >102 >102 >102 93 >102 89 101 86 >102

10 >100 >102 >102 >102 >102 >102 >102 >102 >102 >102 >102 >102
RF CAL 0 1 2 3 4 5 6 7 8 9 10

Test conditions: RF IN: 900.1 MHz; 9.00 dBm.
LO IN: 930.01 MHz; +17.00 dBm
IF OUT: 29.91 MHz; 2.03  dBm

Test conditions: RF IN: 900.1 MHz; -1.00 dBm.
LO IN: 930.01 MHz; +17.00 dBm
IF OUT: 29.91 MHz; -7.98  dBm

LO HARMONICS ORDER

(-dBc)

(-dBc)

 Notes:  1. All Harmonics are in (dBc) relative to IF OUTPUT.
               2. + entry denotes harmonics are in (dBc) above IF OUTPUT.

              3. RF Cal represent the Harmonics level of the RF input signal to the mixer.

LO HARMONICS ORDER
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Frequency Mixer                                   SYM-18H+
Typical Performance Curves
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Frequency Mixer                                   SYM-18H+
Typical Performance Curves
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Frequency Mixer                                   SYM-18H+
Harmonics Tables

(-dBm)

0 - - 16 24 21 24 23 35 41 39 37 40
1 - 38 +0 37 17 55 20 48 57 48 38 50
2 89 77 59 63 57 62 59 62 61 72 67 68
3 >100 83 60 82 61 82 59 82 61 89 69 87
4 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92
5 >100 >92 >92 >92 >92 >92 89 >92 >92 >92 >92 >92
6 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92
7 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92
8 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92
9 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92

10 >100 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92 >92
RF CAL 0 1 2 3 4 5 6 7 8 9 10

(-dBm)

0 - - 26 33 32 36 35 48 56 56 56 64
1 - 38 +0 37 16 53 20 50 50 52 45 55
2 73 59 51 51 49 54 49 53 53 66 59 62
3 >100 65 39 64 44 65 40 66 49 69 53 66
4 >100 84 77 66 73 66 73 68 81 67 74 81
5 >100 86 65 79 56 80 57 76 59 84 57 79
6 >100 >102 88 83 83 81 86 77 84 77 82 79
7 >100 >102 92 99 78 98 73 93 70 90 72 88
8 >100 >102 >102 >102 99 94 98 92 98 89 99 88
9 >100 >102 >102 >102 >102 >102 93 >102 89 101 86 >102

10 >100 >102 >102 >102 >102 >102 >102 >102 >102 >102 >102 >102
RF CAL 0 1 2 3 4 5 6 7 8 9 10

Test conditions: RF IN: 900.1 MHz; 9.00 dBm.
LO IN: 930.01 MHz; +17.00 dBm
IF OUT: 29.91 MHz; 2.03  dBm

Test conditions: RF IN: 900.1 MHz; -1.00 dBm.
LO IN: 930.01 MHz; +17.00 dBm
IF OUT: 29.91 MHz; -7.98  dBm

LO HARMONICS ORDER

(-dBc)

(-dBc)

 Notes:  1. All Harmonics are in (dBc) relative to IF OUTPUT.
               2. + entry denotes harmonics are in (dBc) above IF OUTPUT.

              3. RF Cal represent the Harmonics level of the RF input signal to the mixer.
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Case Style TTT 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CASE # A B C D E F G H J K L M N 

TTT166 
.15 

(3.81) 

TTT167 

.38 
(9.65) 

.50 
(12.70) .23 

(5.84) 

.020 
(0.51) 

.075 
(1.91) 

.250 
(6.35) 

.425 
(10.80) 

.187 
(4.75) 

.050 
(1.27) 

.050 
(1.27) 

.070 
(1.78) 

.270 
(6.86) 

.540 
(13.72) 

 

CASE # P Q R S T WT. GRAM 

TTT166 .8 

TTT167 

.060 
(1.52) 

.095 
(2.41) 

.445 
(11.30) 

.208 
(5.28) 

.415 
(10.54) 

.8 

Dimensions are in inches (mm). Tolerances: 2 Pl. + .01; 3 Pl. + .005 
Note: 
1. Case material: Plastic. 
2. Base material: Printed wiring laminate. 
3. Termination finish: 

For RoHS Case Styles: 3-5 µ inch (.08-.13 microns) Gold over 120-240 µ inch (3.05-6.10 microns) Nickel plate. 
                                          All models, (+) suffix. 
For RoHS-5 Case Styles: Tin-Lead plate.  All models, no (+) suffix. 

Suggested Layout, 
Tolerance to be within ±.002 

PCB Land Pattern 

Outline Dimensions 
TTT166 
TTT167 
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Tape & Reel Packaging   TR-F12 
 

 
 

 
 
 
Mini-Circuits carrier tape materials provide protection from ESD (Electro-Static Discharge) during handling 
and transportation. Tapes are static dissipative and comply with industry standards EIA-481/EIA-541.  
 
Go to: www.minicircuits.com/pages/pdfs/tape.pdf 

Tape Width, mm Device Cavity 
Pitch, mm 

Reel Size, 
inches 

Devices per Reel 

10 
20 
50 

100 
7 

Small 
quantity 

standards 
(see note) 

200 

24 12 

13 Standard 500 
Note: Please Consult individual model data sheet to determine device per reel 
availability.  







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.

Rev:ENV02T1 B 02/25/11 File:M130240 ENV02T1.pdf
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