COAXIAL

1/Q Mixer ZMIQ-653H-E+

mu el (T 500 LO Power +18dBm 18to 65 GHz 1.85mm Female/2.92mm Female

THE BIG DEAL
Super Wideband RF & LO, 18 to 65 GHz
Excellent IF bandwidth, DC to 20 GHz
High L-R Isolation, 42 dB typ.
Excellent InpUt IP3' *¥25dBm typ. Genericphoto% for illustration purposes only
Usable as Up & Down Converter

FUNCTIONAL DIAGRAM

APPLICATIONS
5G mmW and Back Haul Radio
Test and Measurement
Satellite Communications
Radar, EW and ESM Defense Systems

RF

PRODUCT OVERVIEW

Mini-Circuits' ZMIQ-653H-E+ coaxial frequency mixer provides an RF and LO frequency range from 18 to 65 GHz and an IF
frequency range from DC to 20 GHz. This device is usable as | and Q modulator/demodulator, image reject mixer and single-
sideband mixer. The mixer comes housed in a rugged, 1.85 mm / 2.92 mm connectorized housing suitable for assembled
systems and lab use.

The ZMIQ-653H-E+ contains Mini-Circuits’ SMIQ-653H-DG+ and is suitable for performance evaluation of the I/Q mixer die.

KEY FEATURES

Feature Advantages

Wide bandwidth, 18 to 65 GHz Useful in wideband systems and narrowband systems; covers wide variety of standard bands including
K, Kaand V band.

Usable in first and second down converter applications. Can be used as IQ modulator/demodulator

Wide I/Q bandwidth, DC to 20 GHz or with external 90 deg hybrids for single sideband up conversion or image reject down conversion.*

Preserves signal integrity from input to output and reduces undesired signal responses that can inter-

High Isolation, L-R, 42 dB typ. fere with system performance.

High IP3, +25 dBm typ. Minimizes third order intermodulation distortion and enables high-dynamic range.

1.85mm-F connectorized housing for RF & LO ports

and 2.92mm-F for | & Q ports Ideal for assembled systems and lab use. High-frequency connector mates with 1.85mm and 2.4mm.

* See application configuration on page #7.
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1/Q Mixer ZMIQ-653H-E+

mu el (T 500 LO Power +18dBm 18to 65 GHz 1.85mm Female/2.92mm Female

ELECTRICAL SPECIFICATIONS! AT +25°C AND LO POWER AT +18dBm?

Parameter Fre(gll.l'ezr;cy Min. Typ. Max. Units
Frequency Range, RF 18 - 65 GHz
Frequency Range, LO 18 — 65 GHz
Frequency Range, I/Q DC — 20 GHz
Conversion Loss? 18-65 - 14 19 dB
LO to RF Isolation 18-65 - 42 - dB
LO to I/Q Isolation 18-65 — 33 — dB
RF Input at 1 dB Compression 18-65 — +10 — dBm
Single Sideband Rejection* 18-65 — 24 — dBc
Amplitude Unbalance 18-65 — 0.6 — dB
Phase Unbalance (relative to 90°) 18-65 — 5 — deg
Input IP3 18-65 — +25 — dBm

1. Performance measured as a Down Converter unless otherwise specified.

2. LO power range: +17 to +19 dBm. See data plots for performance variation over LO power.

3. Conversion Loss at 200 MHz IF, measured at | and Q ports. Increases with IF frequency.
Conversion Loss= RF Power (dBm)-Power at I/Q-Port (dBm)

4. Up Converter, 1/Q=200 MHz, measured use external I/Q quadrature hybrid (ADQ-32+).

ABSOLUTE MAXIMUM RATINGS?

Parameter Ratings
Operating Temperature -40°C to +85°C
Storage Temperature -55°C to +100°C
RF/LO Power 24 dBm
DC Current 32mA

5. Permanent damage may occur if any of these limits are exceeded.
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Conversion Loss (dB)

TYPICAL PERFORMANCE CHARTS
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1/Q Mixer

50Q LO Power +18 dBm

ZMIQ-653H-E+

1.85mm Female/2.92mm Female

[ Mini-Circuits’ 18 to 65 GHz

TYPICAL PERFORMANCE CHARTS
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TYPICAL PERFORMANCE CHARTS
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COAXIAL CONNECTIONS

Description RF PORT LO PORT Q PORT | PORT
Connector Type 1.85mm-F 1.85mm-F 2.92mm-F 2.92mm-F
Port Marking on case style drawing 1 2 3 4

CASE STYLE DRAWING
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Weight: 28 grams
Dimensions are in inches [mm)]. Tolerances: 2 PI..03; 3 PI. £.015 inches

PRODUCT MARKING*: ZMIQ-653H-E+

*Marking may contain other features or characters for internal lot control.
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APPLICATION CONFIGURATION FOR IMAGE REJECT AND SINGLE SIDE BAND MIXER

In Image Reject Downconverter or Single Sideband Upconverter applications an external 90° Hybrid is needed. Refer to Mini-
Circuits extensive portfolio of 90° Hybrids.

IMAGE REJECT MIXER APPLICATION

I [ I :
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Vv ' | 20 L —0F
LO : ) : I :
RE | l Lo | |
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Spectral representation of Signals Block Diagram of Image Reject Mixer

If f., is the desired signal and f__,
to the 0° port of the hybrid. This will send the f
signal f - f.., to IF port.

is the image, connect the | port of DUT to the 90° port of the external hybrid and the Q port
f . IF signal to the terminated output of the external 90° hybrid and desired IF

RF2°'LO

If foe, is the desired signal and f., is the image signal, connect the | port of DUT to the 0 deg port of the external 90° hybrid
and the Q port to the 90° port of the external hybrid. This will send f - f.., IF signal to the terminated output of the external 90°
hybrid and desired IF signal f..,- f , to IF port.

RF2™

SINGLE SIDE BAND (SSB) UPCONVERTER APPLICATION
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Spectral representation of Signals Block Diagram of Single Sideband Upconverter Mixer

For upper side band (f..,= f ,+ f) selection connect the | port to the 90° port of the external 90° hybrid and the Q port to the 0°
port of the external hybrid. This will send the lower sideband band signal (f to the isolation resistor of the 0° RF splitter
in DUT and upper sideband (f..,= f ,+ f) to output RF port.

RFL™ fLo' fF)
RF2

For lower side band (f..,

port of the hybrid. This will send the upper sideband band signal (f
and lower sideband (f - f;) to out of RF port.

=f .- f,-) selection connect the | port to the 0° port of the external 90° hybrid and the Q port to the 90°

weo= TLo* ) to the isolation resistor of the 0° RF splitter in DUT

RFl= fLO

Refer to Mini-Circuits blog, I&Q Mixers, Image Reject Down-Conversion & Single Sideband (SSB) Up-Conversion for a detailed
explanation.
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w

ADDITIONAL INFORMATION IS AVAILABLE ON OUR DASHBOARD

Data Table
Performance Data

Swept Graphs
Case Style UK3208
RoHs Status Compliant
Environmental Ratings ENV131

NOTES

. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.
. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.
. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms"); Purchasers of this part are entitled to the rights

and benefits contained therein. For a full statement of the standard. Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at www.minicircuits.com/terms/viewterm.html

LJMini-Circuits’

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 sales@minicircuits.com PAGE 8 OF 8


https://www.minicircuits.com/WebStore/dashboard.html?model=ZMIQ-653H-E%2B

Frequency Mixer

ZMIQ-653H-E+

Typical Performance Data

CONVERFS;;SE':) Loss CONVERFS;;SE':) Loss IP-3 INPUT COMPRESSION
@IF(OUT)=200MHz @IF(OUT)=2000MHz @ IF(OUT)=200MHz @RF IN=+10dBm
RF Lo (dB) RF Lo (dB) RF Lo (dBm) RF Lo (dB)
(IN) (IN) (IN) (IN)
(GHz) (GHz) @LO (dBm) (GHz) (GHz) @LO (dBm) (GHz) | (GHz) @LO (dBm) (GHz) (GHz) @LO (dBm)
7 +18  +19 7 +18  +19 17 +18  +19 7 +18 +19
18.0 182 | 15.27 | 14.66 | 14.74 18.0 200 | 15.25| 1521 | 15.23 20.0 202 | 26.36 | 25.19 | 24.35 18.0 182 | 062 | 067 | 032
19.0 192 | 1354 | 13.19 | 12.99 19.0 210 | 13.15[ 13.25 | 13.42 21.0 212 | 25.14 | 25.04 | 25.00 19.0 192 | 023 | 025 | 0.14
20.0 202 | 12.66 | 12.41 | 12.30 20.0 220 | 1212|1220 | 12.37 220 222 | 27.04 | 26.86 | 26.68 20.0 202 | 006 [ 011 | 0.03
21.0 212 | 1192 1171 11.66 21.0 230 | 11.60 | 11.71 | 11.91 23.0 232 | 2524 | 2519 | 25.72 21.0 212 | 014 | 019 | 0.11
22.0 222 | 1169 | 1152 | 11.52 22.0 240 | 11.88 | 12,03 | 1227 24.0 242 | 2723 | 27.73 | 26.86 220 222 | 011 | 014 | 0.06
23.0 232 | 12.26 | 12.27 | 12.40 23.0 250 | 12.49 | 12.69 | 12.76 25.0 252 | 2852 | 28.83 | 29.24 23.0 232 | 0415 | 0.16 | 0.00
24.0 242 | 1315 13.16 | 13.36 24.0 260 | 13.82 | 14.00 | 14.12 26.0 262 | 27.05 | 27.74 | 28.41 24.0 242 | 011 | 012 | 0.03
25.0 252 | 13.82 13.90 | 14.11 25.0 270 | 14.35| 14.68 | 14.78 27.0 272 | 27.41| 28562 | 28.93 25.0 252 | 0.07 | 0.07 | 001
26.0 262 | 14.41 | 14.60 | 14.93 26.0 280 | 14.37 | 14.80 | 15.24 28.0 282 | 29.60 | 20.16 | 28.78 26.0 262 | 0.07 | 0.06 | 0.00
27.0 272 | 1450 | 14.89 | 15.32 27.0 200 | 15.18 | 15.55 | 16.10 29.0 292 | 20.31 3047 | 29.52 27.0 272 | 007 | 0.04 | 0.00
28.0 282 | 15.01 | 15.34 | 15.88 28.0 300 | 1560 | 15.92 | 16.43 30.0 302 | 29.34 | 30.94 | 31.97 28.0 282 | 007 | 0.04 | 0.04
29.0 292 | 15.05 | 15.35 | 15.89 29.0 310 | 1547 | 1552 | 16.05 31.0 312 | 27.40 | 27.97 | 29.01 29.0 292 | 0.10 | 0.07 | 0.01
30.0 302 | 15.15 | 15.48 | 16.00 30.0 320 | 1520 15553 | 16.06 320 322 | 2645 | 25.61 | 26.81 30.0 302 | 009 | 0.02 | 0.04
31.0 312 | 15.08 | 15.44 | 16.06 31.0 33.0 | 1528 | 15.77 | 16.47 33.0 332 | 25.36 | 25.33 | 24.87 31.0 312 | 013 | 0.06 | 0.04
32,0 322 | 1450 | 14.82 | 15.46 32.0 340 | 14.88 | 1537 | 16.06 34.0 342 | 2802 27.68 | 27.57 32.0 322 | 047 | 011 | 0.00
33.0 332 | 14.17 | 14.60 | 15.25 33.0 350 | 15.15 | 15.40 | 15.84 35.0 352 | 2550 | 25.51 | 25.44 33.0 332 | 013 | 0.02 | 0.08
34.0 342 | 13.70 | 14.00 | 14.53 34.0 36.0 | 13.99 | 14.33 | 14.84 36.0 362 | 24.00 | 24.34 | 24.51 34.0 342 | 008 | 0.04 | 0.14
35.0 352 | 1352 14.21 | 14.62 35.0 370 | 1279 13.10 | 13.63 37.0 372 | 2461 | 24.28 | 24.41 35.0 352 | 0.6 | 0.03 | 0.00
36.0 362 | 11.92 | 12.36 | 13.11 36.0 38.0 | 1249 | 12.84 | 13.35 38.0 382 | 2541 25.05 | 25.18 36.0 362 | 0.24 | 0.08 | 0.11
37.0 372 | 11.93| 12.26 | 12.66 37.0 39.0 | 12.45| 12563 | 13.04 39.0 39.2 | 24.87 | 24.47 | 25.00 37.0 372 | 020 | 0.07 | 0.10
38.0 382 | 12.20 | 12.56 | 13.04 38.0 400 | 1262 | 12.80 | 13.20 40.0 402 | 24.88 | 24.32 | 24.40 38.0 382 | 047 | 007 | 0.11
39.0 392 | 12.02| 12.35 | 12.81 39.0 410 | 1232 12.61 | 13.01 41.0 412 | 24.99 | 24.15 | 24.44 39.0 392 | 012 | 007 | 012
40.0 402 | 11.90 | 12.11 | 12.43 40.0 420 | 11.96 | 12.06 | 12.41 42.0 422 | 27.45 | 26.69 | 25.43 40.0 402 | 013 | 0.08 | 0.08
41.0 412 | 1216 | 12.35 | 12.79 41.0 430 | 12.60 | 12.54 | 12.66 43.0 432 | 25.12| 26.29 | 26.44 41.0 412 | 021 | 022 | o.0s
42.0 422 | 1282 12.86 | 13.10 42.0 440 | 1332 13.26 | 13.30 44.0 442 | 2562 26.73 | 26.91 42,0 422 | 015 | 012 | 0.04
43.0 432 | 1416 | 14.19 | 14.42 43.0 450 | 14.84 | 14.69 | 14.64 45.0 452 | 25.90 | 27.33 | 26.46 43.0 432 | 009 | 0.09 | 0.03
44.0 442 | 1519 | 15.14 | 15.30 44.0 460 | 15.99 | 15.75 | 15.91 46.0 462 | 2558 | 26.26 | 26.35 44.0 442 | 012 | 007 | 0.01
45.0 452 | 15.08 | 14.97 | 15.02 45.0 470 | 15.94 | 15.49 | 15.45 47.0 472 | 23.97 | 24.55 | 24.77 45.0 452 | 0.04 | 005 | 0.08
46.0 462 | 1474 | 1468 | 14.82 46.0 480 | 1545 1512 | 15.24 48.0 482 | 24.70 | 24.40 | 24.43 46.0 462 | 044 | 042 | 042
47.0 472 | 1453 | 14.32 | 14.32 47.0 400 | 1553 | 14.83 | 14.72 49.0 492 | 21.88 | 24.36 | 25.10 47.0 472 | 062 | 053 | 051
48.0 482 | 1420 | 14.11 | 14.26 48.0 50.0 | 16.93 | 15.20 | 14.85 50.0 502 | 21.97 | 24.63 | 25.54 48.0 482 | 045 | 040 | 0.41
49.0 402 | 14.47 | 13.82| 13.63 49.0 51.0 | 14.94 | 14.37 | 14.30 51.0 512 | 24.67 | 24.41 | 24.20 49.0 4902 | 077 | 058 | 049
50.0 502 | 15.49 | 14.27 | 13.85 50.0 520 | 14.79 | 14.20 | 14.21 52.0 522 | 2367 | 23.90 | 24.23 50.0 502 | 059 | 059 | 047
51.0 512 | 14.28 | 14.12 | 14.21 51.0 53.0 | 15.69 | 14.81 | 14.55 53.0 532 | 23.91| 25.07 | 25.52 51.0 512 | 060 | 057 | 057
52.0 522 | 14.60 | 14.32 | 14.26 52.0 540 | 15.43 | 14.89 | 14.80 54.0 542 | 26.36 | 26.45 | 25.89 52.0 522 | 051 | 0.48 | 048
53.0 532 | 14.09 | 13.65 | 13.61 53.0 550 | 14.98 | 14.51 | 14.48 55.0 552 | 24.60 | 23.81 | 23.60 53.0 532 | 076 | 0.63 | 0.59
54.0 542 | 13.35| 13.09 | 13.07 54.0 56.0 | 14.43 | 13.97 | 13.90 56.0 562 | 23.71| 23.44 | 23.20 54.0 542 | 048 | 0.46 | 046
55.0 552 | 13.23 | 13.04 | 13.01 55.0 570 | 13.83 | 13.40 | 13.33 57.0 572 | 25.48 | 25.14 | 24.96 55.0 552 | 0.47 | 0.47 | 050
56.0 562 | 13.62 | 13.42 | 13.34 56.0 58.0 | 13.90 | 13.67 | 13.82 58.0 582 | 25.11| 24.68 | 24.36 56.0 562 | 067 | 0.63 | 0.63
57.0 572 | 14.14 | 13.93 | 13.84 57.0 59.0 | 14.41 | 14.08 | 14.06 59.0 592 | 21.64 | 24.14 | 24.98 57.0 572 | 052 | 0.47 | 046
58.0 582 | 13.81 | 13.84 | 13.98 58.0 60.0 | 14.71 | 14.30 | 14.25 60.0 602 | 23.60 | 24.84 | 25.35 58.0 582 | 054 | 056 | 057
59.0 592 | 14.19 | 14.04 | 13.93 59.0 61.0 | 14.30 | 14.13 | 14.16 61.0 612 | 2591 26.20 | 25.50 59.0 59.2 101 | 082 | 0.76
60.0 602 | 13.86 | 13.78 | 13.70 60.0 620 | 14.31 | 14.01 | 13.94 62.0 622 | 2554 | 27.05 | 27.16 60.0 602 | 085 | 073 | 067
61.0 612 | 13.48 | 13.46 | 13.50 61.0 63.0 | 1521 | 14.65 | 14.43 63.0 632 | 20.05 | 19.89 | 20.43 61.0 612 | 0.82 | 0.80 | 0.82
62.0 622 | 14.67 | 14.45 | 14.36 62.0 64.0 | 16.45| 15.20 | 15.03 64.0 642 | 2216 | 23.92 | 25.18 62.0 622 | 097 | 077 | 070
63.0 632 | 16.97 | 16.32 | 15.93 63.0 650 | 17.13 | 16.22 | 15.90 65.0 652 | 22.53 | 23.67 | 23.81 63.0 632 | 099 | 1.04 | 1.01
64.0 642 | 16.35| 1561 15.33 64.0 66.0 | 18.21 | 16.99 | 16.22 64.0 642 | 071 | 0.65 | 059
65.0 652 | 15.32| 14.60 | 14.48 65.0 67.0 | 18.65| 17.84 | 17.31 65.0 652 | 059 | 0.62 | 0.50
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Frequency Mixer

ZMIQ-653H-E+

Typical Performance Data
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IF/RF MICROWAVE COMPONENTS

CONVERSION LOSS CONVERSION LOSS CONVERSION LOSS
VS. IF FREQUENCY VS. IF FREQUENCY VS. IF FREQUENCY
@RF(IN)=20000MHz @RF(IN)=42500MHz @RF(IN)=65000MHz
IF LO (dB) IF LO (dB) IF Lo (dB)
(ouT) (ouT) (ouT)
(GHz) | (GHz) @LO (dBm) (GHz) | (GHz) @LO (dBm) (GHz) (GHz) @LO (dBm)
+17  +18  +19 +17 +18 +19 +17 +18 +19
0.01 20.0 12.61 | 12.44 | 12.31 0.01 42.49 1327 | 1327 | 13.37 0.01 64.99 1528  14.68  14.43
0.1 20.1 12.44 | 1231 | 12.22 0.1 424 1330 | 1325 | 13.42 0.03 64.97 1519 1465  14.36
1.0 21.0 11.97 | 11.97 | 12.04 1.0 415 13.41 | 1342 | 1367 0.05 64.95 1519 1464  14.34
15 215 11.97 | 12,07 | 1227 1.5 410 13.35 | 13.38 | 13.59 0.07 64.93 1515 1464  14.33
2.0 22,0 12.09 | 1217 | 12.35 2.0 405 1339 | 1338 | 1363 0.09 64.91 1515 1464  14.34
2.5 225 12.38 | 12.49 | 12.69 25 40.0 13.38 | 1340 | 1370 0.1 64.9 1517 1466  14.32
3.0 23.0 12.58 | 12.74 | 12.98 3.0 395 1331 | 1348 | 13.93 0.2 64.8 1529 1472 14.39
35 235 12.75 | 12.93 | 13.10 35 39.0 1323 | 1333 | 1370 0.3 64.7 1533 1473  14.38
4.0 24.0 12.86 | 13.03 | 13.28 4.0 385 1325 | 1341 | 1384 0.4 64.6 1525 1472  14.38
45 245 13.20 | 13.31 | 13.41 45 38.0 1343 | 1375 | 1427 05 64.5 1535 1472 1435
5.0 25.0 13.71 | 13.82 | 13.88 5.0 375 1353 | 13.85 | 14.38 1.0 64.0 1561 1475  14.44
55 255 14.41 | 1458 | 14.64 55 37.0 1361 | 13.91 | 14.46 2.0 63.0 15.86 1528  14.95
6.0 26.0 14.68 | 14.88 | 15.04 6.0 36.5 14.05 | 14.36 | 14.87 3.0 62.0 14.98 1460  14.39
6.5 265 15.16 | 15.36 | 15.42 6.5 36.0 1417 | 1453 | 15.03 4.0 61.0 1475 1462 1445
7.0 27.0 15.65 | 15.86 | 15.93 7.0 355 1419 | 1450 | 14.98 5.0 60.0 1533 1507  14.86
75 275 15.77 | 16.01 | 16.02 75 35.0 14.38 | 1469 | 1517 6.0 59.0 1493 1478 1459
8.0 28.0 16.23 | 16.46 | 16.70 8.0 345 14.49 | 1473 | 15.16 7.0 58.0 14.82 1485  14.99
8.5 285 16.47 | 16.68 | 16.95 8.5 34.0 14.75 | 15.05 | 15.56 8.0 57.0 15.80 1557  15.40
9.0 29.0 16.78 | 17.03 | 17.35 9.0 335 14.89 | 15.13 | 1558 9.0 56.0 1578 1567  15.63
9.5 295 16.57 | 16.86 | 17.23 95 33.0 14.92 | 1511 | 1552 10.0 55.0 1573 1565 1561
10.0 30.0 16.60 | 16.94 | 17.37 10.0 325 15.07 | 1524 | 15.63 1.0 54.0 1615 1592  15.81
10.5 305 16.35 | 16.69 | 17.14 10.5 32.0 15.49 | 15.60 | 15.90 12.0 53.0 17.83 1718  16.81
11.0 31.0 16.23 | 16.58 | 17.07 11.0 315 16.41 | 16.46 | 16.70 13.0 52.0 1774 1736 17.11
1.5 315 16.21 | 16,55 | 17.07 1.5 31.0 17.48 | 17.44 | 17.56 14.0 51.0 17.87  17.32  17.00
12.0 32.0 16.31 | 16,59 | 17.07 12.0 305 1829 | 1823 | 18.36 15.0 50.0 2044 1852  17.75
125 325 16.37 | 16.70 | 17.22 125 30.0 18.39 | 18.48 | 18.74 16.0 49.0 1963 1863  18.07
13.0 33.0 16.25 | 16.60 | 17.11 13.0 295 17.98 | 1829 | 18.72 17.0 48.0 19.47 1872  18.43
135 335 15.87 | 16.26 | 16.77 135 29.0 1747 | 17.49 | 17.97 18.0 47.0 2065 1946  19.05
14.0 34.0 15.71 | 16.14 | 16.68 14.0 285 16.92 | 17.29 | 17.78 19.0 46.0 2101 2000  19.80
145 345 15.24 | 15.60 | 16.10 145 28.0 1651 | 16.91 | 17.33 20.0 45.0 2170 2069  20.31
15.0 35.0 1539 | 15.78 | 16.30 15.0 275 1661 | 16.98 | 16.97
155 355 15.87 | 16.25 | 16.79 15.5 27.0 16.82 | 17.16 | 17.28
16.0 36.0 16.25 | 16.70 | 17.33 16.0 26.5 16.92 | 17.19 | 17.30
16.5 36.5 16.41 | 16.80 | 17.45 16.5 26.0 17.00 | 17.24 | 17.48
17.0 37.0 16.55 | 16.87 | 17.44 17.0 255 16.91 | 1714 | 17.25
17.5 375 16.70 | 16.97 | 17.45 175 25.0 16.75 | 17.00 | 17.13
18.0 38.0 16.96 | 17.18 | 17.60 18.0 245 16.86 | 17.05 | 17.34
185 385 17.18 | 17.29 | 17.58 18.5 24.0 16.92 | 17.07 | 1755
19.0 39.0 17.58 | 17.68 | 17.92 19.0 235 17.10 | 17.30 | 17.62
19.5 395 17.47 | 1764 | 17.93 19.5 23.0 17.10 | 17.28 | 17.86
20.0 40.0 15.66 | 15.68 | 15.72 20.0 225 16.94 | 1714 | 17.72
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Frequency Mixer

ZMIQ-653H-E+

Typical Performance Data

LO-RF ISOLATION LO-I/Q ISOLATION LO-Q ISOLATION RF-IF ISOLATION
Lo (dB) (dB) (dB) RF Lo (dB)
(IN)
+17 +18 +19 +17 +18 +19 +17 +18 +19 +17 +18 +19
18.2 33.45| 34.11 | 34.56 | 43.89 | 44.02 | 43.8 | 29.09 | 29.17 | 29.3 18.0 18.2 25.39 | 25.66 | 25.91
19.2 32.67 | 33.76 | 34.53 | 42.81 | 42.60 | 43.1 | 29.66 | 29.92 | 30.2 19.0 19.2 26.19 | 26.17 | 26.19
20.2 32.20 | 33.13 | 33.87 | 38.19 | 38.76 | 39.8 | 29.17 | 29.60 | 30.1 20.0 20.2 26.92 | 26.82 | 26.83
21.2 34.34 | 35.32 | 36.06 | 36.83 | 37.69 | 38.8 | 29.58 | 30.01 | 30.5 21.0 21.2 25.39 | 25.63 | 25.97
222 35.80 | 36.68 | 37.38 | 36.81 | 37.53 | 38.4 | 31.16 | 31.55 | 32.0 22.0 22.2 22.56 | 22.76 | 23.12
23.2 38.52 | 39.16 | 39.56 | 39.60 | 39.89 | 40.1 | 31.53 | 31.96 | 32.3 23.0 23.2 23.54 | 23.46 | 23.48
242 41.65 | 42.27 | 42.57 | 42.35 | 40.12 | 39.2 | 31.97 | 32.21 | 32.3 24.0 24.2 24.89 | 24.90 | 24.91
25.2 44.27 | 44.89 | 44.88 | 41.47 | 39.57 | 39.5 | 31.33 | 3149 | 315 25.0 25.2 2498 | 25.02 | 25.01
26.2 47.80 | 48.32 | 48.44 | 43.40 | 41.73 | 41.3 | 31.28 | 31.35 | 31.4 26.0 26.2 26.36 | 26.45 | 26.47
27.2 50.32 | 50.91 | 50.85 | 44.83 | 43.77 | 43.8 | 32.77 | 32.70 | 32.7 27.0 27.2 28.16 | 28.24 | 28.24
28.2 51.96 | 54.11 | 56.29 | 43.47 | 43.17 | 42.5 | 33.63 | 33.44 | 334 28.0 28.2 28.99 | 29.02 | 29.11
29.2 49.97 | 50.96 | 52.19 | 42.81 | 42.86 | 42.6 | 34.58 | 34.26 | 34.1 29.0 20.2 29.60 | 29.69 | 29.71
30.2 51.47 | 53.35 | 55.60 | 42.52 | 42.78 | 42.8 | 35.05 | 34.68 | 34.5 30.0 30.2 30.98 | 31.09 | 31.15
31.2 51.16 | 53.23 | 56.82 | 42.43 | 42.75 | 429 | 35.19 | 34.82 | 34.6 31.0 31.2 31.81 | 31.90 | 31.99
32.2 55.81 | 58.03 | 61.03 | 42.78 | 43.05 | 43.2 | 35.84 | 35.50 | 35.3 32.0 32.2 32.15 | 32.10 | 32.23
33.2 52.76 | 53.04 | 53.05 | 42.49 | 42.69 | 42.7 | 34.69 | 3448 | 34.3 33.0 33.2 31.86 | 31.90 | 32.00
34.2 51.42 | 52.28 | 53.02 | 42.13 | 42.34 | 424 | 33.36 | 33.24 | 33.2 34.0 34.2 30.97 | 31.06 | 31.10
35.2 45.06 | 45.41 | 45.81 | 42.70 | 42.96 | 43.1 | 33.63 | 33.60 | 33.6 35.0 35.2 29.92 | 30.01 | 30.12
36.2 43.29 | 43.60 | 44.01 | 43.10 | 43.39 | 43.5 | 33.84 | 33.87 | 33.9 36.0 36.2 30.46 | 30.62 | 30.65
37.2 4450 | 44.72 | 44.85 | 4445 | 4469 | 44.8 | 33.98 | 34.05 | 34.1 37.0 37.2 31.73 | 31.81 | 31.92
38.2 43.43 | 43.77 | 44.01 | 44.60 | 44.85 | 45.0 | 33.18 | 33.29 | 334 38.0 38.2 33.19 | 33.26 | 33.28
39.2 41.32 | 41.77 | 42.14 | 43.83 | 44.03 | 44.2 | 32.00 | 32.14 | 32.3 39.0 39.2 34.26 | 34.55 | 34.54
40.2 40.76 | 41.62 | 42.35 | 43.09 | 43.32 | 43.6 | 34.93 | 35.03 | 35.1 40.0 40.2 31.89 | 31.86 | 31.81
41.2 46.98 | 48.04 | 48.21 | 47.95 | 48.11 | 48.1 | 31.49 | 31.62 | 31.7 41.0 41.2 30.09 | 30.27 | 30.24
42.2 42.33 | 42.74 | 43.06 | 49.94 | 49.90 | 49.9 | 30.05 | 30.21 | 30.3 42.0 42.2 30.40 | 30.48 | 30.41
43.2 39.29 | 39.40 | 39.52 | 47.18 | 47.34 | 475 | 28.15| 28.30 | 28.4 43.0 43.2 29.75 | 29.71 | 29.90
44.2 35.55 | 35.88 | 36.16 | 35.89 | 36.31 | 36.6 | 27.24 | 27.38 | 27.5 44.0 44.2 26.71 | 26.71 | 26.80
45.2 42.68 | 43.39 | 43.90 | 36.15 | 36.49 | 36.7 | 26.47 | 26.61 | 26.7 45.0 45.2 33.29 | 33.29 | 33.38
46.2 51.61 | 53.97 | 55.76 | 37.36 | 37.79 | 38.1 | 26.93 | 27.17 | 27.4 46.0 46.2 44.29 | 44.29 | 44.38
47.2 55.48 | 58.81 | 61.97 | 37.27 | 37.71 | 38.1 | 27.40 | 27.67 | 27.9 47.0 47.2 59.44 | 56.95 | 58.90
48.2 58.01 | 59.79 | 60.19 | 36.33 | 36.65 | 36.9 | 26.89 | 27.07 | 27.2 48.0 48.2 54.25 | 55.31 | 53.25
49.2 56.15 | 56.47 | 56.90 | 36.33 | 36.72 | 37.1 | 27.74 | 28.01 | 28.3 49.0 49.2 49.81 | 48.97 | 49.28
50.2 56.59 | 57.07 | 57.21 | 35.34 | 35.71 | 36.1 | 27.91 | 28.17 | 28.5 50.0 50.2 46.70 | 47.09 | 46.56
51.2 55.30 | 54.65 | 54.25 | 29.92 | 30.14 | 30.3 | 26.21 | 26.33 | 26.4 51.0 51.2 44.54 | 44.34 | 44.42
52.2 54.85 | 55.85 | 56.03 | 25.39 | 25.74 | 26.1 | 26.96 | 27.20 | 27.4 52.0 52.2 40.39 | 39.94 | 40.03
53.2 51.81 | 53.70 | 55.61 | 28.30 | 28.48 | 28.7 | 27.79 | 27.76 | 27.8 53.0 53.2 36.77 | 36.83 | 36.78
54.2 52.13 | 53.36 | 54.36 | 31.36 | 31.66 | 32.0 | 30.25 | 30.08 | 30.0 54.0 54.2 34.2 34.2 33.8
556.2 52.90 | 54.62 | 55.78 | 35.59 | 35.70 | 35.8 | 26.86 | 26.98 | 27.0 55.0 55.2 422 | 424 42.5
56.2 52.45| 5491 | 57.69 | 52.15 | 51.68 | 51.2 | 27.58 | 27.70 | 27.8 56.0 56.2 50.7 | 49.8 51.9
57.2 49.54 | 51.43 | 53.32 | 453 | 45,5 | 45.8 | 30.12 | 30.21 | 30.3 57.0 57.2 64.0 | 60.1 55.6
58.2 50.56 | 50.57 | 50.20 | 37.0 | 36.8 | 36.8 | 40.86 | 41.22 | 41.5 58.0 58.2 52.5 52.4 52.6
59.2 48.72 | 50.15 | 51.52 | 43.78 | 43.79 | 43.84 | 31.78 | 32.03 | 32.2 59.0 59.2 58.3 58.8 58.0
60.2 47.96 | 49.27 | 50.29 | 44.63 | 44.85 | 45.32 | 31.51 | 31.72 | 32.2 60.0 60.2 69.1 64.1 61.8
61.2 46.54 | 47.38 | 48.00 | 41.71 | 41.88 | 41.93 | 29.18 | 29.10 | 29.0 61.0 61.2 69.6 | 66.0 65.6
62.2 45.64 | 46.40 | 46.79 | 41.87 | 41.96 | 42.16 | 31.39 | 31.01 | 30.9 62.0 62.2 59.9 | 64.6 61.2
63.2 4591 | 46.69 | 47.51 | 42.59 | 43.23 | 43.81 | 35.95 | 36.14 | 36.5 63.0 63.2 59.2 59.0 57.3
64.2 44.71 | 45.20 | 45.75 | 41.32 | 41.62 | 42.14 | 35.73 | 35.17 | 35.2 64.0 64.2 58.1 57.4 56.1
65.2 4413 | 44.55 | 44.91 | 40.41 | 40.64 | 41.11 | 34.05 | 33.65 | 33.6 65.0 65.2 52.3 55.1 55.6
A Mini-Circuits minicirguits.com- REV. OR
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Frequency Mixer

ZMIQ-653H-E+

Typical Performance Data

e v Loveu o s
(1) (:1) . .
RF LO LO IF (:1) IF (:1)
(IN) (ouT) (OUT)
(GHz) (GHz) @LO (dBm) (GHz) @LO (dBm) (GHz) @LO (dBm) (GHz) @LO (dBm)
+#17  +18  +19 +#17  +18  +19 +#17  +18  +19 +#17  +18  +19
18.0 18.2 437 | 444 | 451 18.2 137 | 140 | 1.41 0.01 1.02 | 1.05 | 1.10 001 | 137 | 116 | 1.06
19.0 19.2 288 | 3.01 | 3.10 19.2 128 | 129 | 1.29 0.02 1.02 | 1.05 | 1.09 002 | 138 | 1.16 | 1.06
20.0 20.2 232 | 231 | 229 20.2 132 | 1.31 | 1.31 0.03 1.02 | 1.05 | 1.09 003 | 138 | 1.16 | 1.06
21.0 21.2 162 | 159 | 1.56 21.2 142 | 142 | 1.43 0.04 1.02 | 1.05 | 1.09 004 | 138 | 1.16 | 1.06
22.0 22.2 162 | 160 | 157 22.2 153 | 152 | 1.52 0.05 1.02 | 1.05 | 1.09 005 | 138 | 1.16 | 1.06
23.0 23.2 174 | 171 | 167 23.2 151 | 152 | 1.53 0.06 1.02 | 1.05 | 1.09 006 | 138 | 1.16 | 1.06
24.0 24.2 269 | 264 | 261 24.2 142 | 143 | 1.44 0.07 1.02 | 1.05 | 1.09 007 | 138 | 1.16 | 1.06
25.0 25.2 473 | 464 | 464 25.2 130 | 1.30 | 1.30 0.08 1.02 | 1.05 | 1.09 008 | 138 | 1.16 | 1.06
26.0 26.2 393 | 388 | 3.86 26.2 147 | 147 | 147 0.09 1.02 | 1.05 | 1.09 009 | 138 | 1.16 | 1.06
27.0 27.2 3.15 | 3.11 | 3.11 27.2 1.06 | 1.06 | 1.06 0.1 1.03 | 1.05 | 1.09 0.1 138 | 1.16 | 1.06
28.0 28.2 459 | 450 | 4.44 28.2 1.09 | 1.09 | 1.09 0.2 104 | 1.04 | 1.08 0.2 139 | 117 | 1.07
29.0 29.2 411 | 4.05 | 4.01 29.2 118 | 1.18 | 1.18 0.3 104 | 1.04 | 1.08 0.3 139 | 117 | 1.07
30.0 30.2 402 | 398 | 3.95 30.2 125 | 125 | 1.26 0.4 104 | 1.04 | 1.08 0.4 139 | 117 | 1.08
31.0 31.2 434 | 430 | 4.30 31.2 129 | 129 | 1.30 0.5 105 | 1.04 | 1.08 0.5 139 | 117 | 1.08
32.0 32.2 392 | 389 | 3.91 32.2 130 | 1.30 | 1.31 0.6 1.05 | 1.05 | 1.08 0.6 139 | 117 | 1.08
33.0 33.2 349 | 346 | 3.48 33.2 128 | 1.29 | 1.30 0.7 1.06 | 1.05 | 1.08 0.7 138 | 117 | 1.08
34.0 34.2 298 | 296 | 2.99 34.2 127 | 128 | 1.28 0.8 107 | 1.06 | 1.09 0.8 138 | 117 | 1.09
35.0 35.2 177 | 175 | 1.74 35.2 128 | 128 | 1.28 0.9 1.07 | 1.06 | 1.09 0.9 138 | 117 | 1.09
36.0 36.2 194 | 190 | 1.88 36.2 132 | 1.31 | 1.30 1.0 1.08 | 1.07 | 1.09 1.0 138 | 1.18 | 1.10
37.0 37.2 168 | 165 | 1.62 37.2 139 | 1.38 | 1.37 2.0 112 | 1.09 | 1.10 2.0 139 | 119 | 1.13
38.0 38.2 222 | 217 | 213 38.2 147 | 146 | 1.45 3.0 115 | 1.10 | 1.10 3.0 142 | 122 | 1.15
39.0 39.2 231 | 225 | 222 39.2 150 | 1.49 | 1.48 4.0 114 | 114 | 1.15 4.0 137 | 121 | 147
40.0 40.2 168 | 1.64 | 1.61 40.2 146 | 145 | 1.45 5.0 130 | 1.33 | 1.36 5.0 142 | 134 | 1.34
410 41.2 199 | 195 | 1.94 41.2 134 | 133 | 1.33 6.0 164 | 165 | 1.67 6.0 177 | 167 | 1.66
420 42.2 229 | 223 | 220 42.2 117 | 116 | 1.7 7.0 210 | 207 | 207 70 | 228 | 210 | 2.05
43.0 43.2 291 | 285 | 2.81 43.2 1.04 | 1.05 | 1.06 8.0 248 | 241 | 238 80 | 274 | 248 | 237
440 44.2 392 | 385 | 3.81 44.2 126 | 125 | 1.25 9.0 282 | 270 | 264 9.0 | 315 | 283 | 2.69
450 45.2 523 | 513 | 5.05 45.2 149 | 148 | 1.47 10.0 304 | 291 | 284 100 | 3.44 | 311 | 2.96
46.0 46.2 406 | 3.97 | 3.88 11.0 321 | 3.06 | 2.98 110 | 371 | 3.37 | 3.21
47.0 47.2 337 | 327 | 3.18 12.0 326 | 3.10 | 3.01 120 | 3.82 | 343 | 3.24
48.0 48.2 271 | 263 | 257 13.0 3.06 | 290 | 2.81 130 | 367 | 324 | 3.02
49.0 49.2 297 | 286 | 278 14.0 283 | 268 | 259 140 | 333 | 293 | 2.73
50.0 50.2 3.14 | 3.02 | 293 15.0 301 | 285 | 275 150 | 321 | 2.83 | 2.64
51.0 51.2 341 | 327 | 3.24 16.0 384 | 366 | 355 16.0 | 362 | 321 | 3.01
52.0 52.2 386 | 375 | 3.66 17.0 490 | 468 | 455 170 | 4.44 | 401 | 3.78
53.0 53.2 298 | 293 | 2.91 18.0 562 | 539 | 5.25 180 | 523 | 476 | 452
54.0 54.2 182 | 1.83 | 1.84 19.0 574 | 554 | 5.40 190 | 5.05 | 464 | 4.42
55.0 55.2 115 | 1.18 | 1.20 20.0 488 | 473 | 464 200 | 414 | 382 | 366
56.0 56.2 166 | 1.67 | 1.65
57.0 57.2 280 | 277 | 272
58.0 58.2 293 | 284 | 284
59.0 59.2 210 | 2.04 | 2.01
60.0 60.2 170 | 1.68 | 1.66
61.0 61.2 241 | 240 | 232
62.0 62.2 244 | 240 | 235
63.0 63.2 327 | 323 | 320
64.0 64.2 272 | 268 | 261
65.0 65.2 155 | 152 | 1.50
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Frequency Mixer

ZMIQ-653H-E+

Typical Performance Data

SINGLE SIDEBAND REJECTION SINGLE SIDEBAND REJECTION SINGLE SIDEBAND REJECTION
IF FIXED @IF(IN)=200MHz IF FIXED @IF(IN)=2000MHz IF FIXED @IF(IN)=3000MHz
IF Lo (dB) IF Lo (dB) IF Lo (dB)
(IN) (IN) (IN)
(MHz) (GHz) @LO (dBm) (MHz) (GHz) @LO (dBm) (MHz) (GHz) @LO (dBm)
+17 +18 +19 +17 +18 +19 +17 +18 +19
200 18.2 14.20 14.06 14.08 2000 20.0 27.77 26.77 26.54 3000 21.0 20.07 20.69 21.67
200 19.2 22.39 22.44 22.16 2000 21.0 23.19 23.10 23.13 3000 22.0 24.30 25.40 26.87
200 20.2 23.47 22.61 21.61 2000 22.0 30.51 32.58 33.87 3000 23.0 25.44 26.59 28.02
200 21.2 26.09 25.81 25.25 2000 23.0 31.24 33.21 34.95 3000 24.0 27.33 28.09 28.58
200 22.2 24.99 24.67 24.21 2000 24.0 30.33 30.63 30.25 3000 25.0 26.50 26.82 27.02
200 23.2 28.64 27.20 25.81 2000 25.0 28.91 28.73 28.31 3000 26.0 27.25 27.33 27.19
200 24.2 26.62 25.69 24.67 2000 26.0 29.63 29.31 28.62 3000 27.0 26.50 27.49 28.25
200 25.2 24.28 23.66 23.15 2000 27.0 30.56 32.27 33.46 3000 28.0 24.20 24.46 24.77
200 26.2 25.51 24.99 24.44 2000 28.0 28.02 28.54 29.63 3000 29.0 22.58 22.60 22.76
200 27.2 27.36 26.51 26.17 2000 29.0 25.83 25.73 25.96 3000 30.0 20.75 20.68 20.71
200 28.2 31.33 30.97 30.84 2000 30.0 24.78 24.66 24.40 3000 31.0 19.68 19.63 19.58
200 29.2 37.45 42.14 47.24 2000 31.0 24.02 23.86 23.49 3000 32.0 21.08 20.03 19.12
200 30.2 29.07 30.92 32.97 2000 32.0 26.29 24.21 22.49 3000 33.0 24.25 23.24 22.26
200 31.2 25.64 27.19 28.86 2000 33.0 24.78 23.75 23.04 3000 34.0 26.06 23.70 22.16
200 32.2 29.23 31.88 31.76 2000 34.0 36.27 29.83 26.78 3000 35.0 26.96 24.08 22.37
200 33.2 30.52 32.05 30.57 2000 35.0 35.35 30.15 26.50 3000 36.0 23.69 21.28 19.64
200 34.2 24.06 25.17 25.99 2000 36.0 25.25 23.87 22.39 3000 37.0 22.56 21.86 20.41
200 35.2 27.00 31.59 41.55 2000 37.0 23.85 23.85 22.73 3000 38.0 19.87 18.84 17.55
200 36.2 25.06 27.83 30.57 2000 38.0 20.50 20.65 20.06 3000 39.0 20.74 19.79 18.48
200 37.2 22.37 23.95 25.72 2000 39.0 19.15 18.85 18.05 3000 40.0 21.62 21.10 20.15
200 38.2 2212 23.57 24.54 2000 40.0 19.99 19.99 19.60 3000 41.0 22.59 22.01 20.70
200 39.2 19.85 20.83 21.95 2000 41.0 20.77 20.59 20.16 3000 42.0 24.64 24.56 23.87
200 40.2 17.10 17.74 18.27 2000 42.0 22.05 22.38 22.26 3000 43.0 24.74 24.94 25.21
200 41.2 19.18 20.11 20.99 2000 43.0 23.26 23.89 24.38 3000 44.0 24.99 25.35 25.21
200 422 18.70 19.88 20.88 2000 44.0 24.82 25.14 25.31 3000 45.0 24.02 24.63 24.84
200 43.2 19.54 20.41 21.47 2000 45.0 23.15 23.45 23.90 3000 46.0 23.26 24.09 24.17
200 442 25.49 26.71 27.98 2000 46.0 21.38 21.80 22.16 3000 47.0 23.57 24.64 25.26
200 45.2 24.90 25.10 25.14 2000 47.0 22.08 22.59 23.19 3000 48.0 25.62 26.44 27.35
200 46.2 23.92 24.26 24.93 2000 48.0 23.42 24.03 24.58 3000 49.0 26.03 26.87 27.36
200 47.2 25.10 25.23 25.95 2000 49.0 26.49 25.71 25.61 3000 50.0 27.56 26.69 26.51
200 48.2 26.80 27.25 27.96 2000 50.0 34.10 27.54 26.49 3000 51.0 25.88 25.75 25.20
200 49.2 31.78 29.35 29.05 2000 51.0 25.02 24.34 23.93 3000 52.0 26.87 26.63 25.96
200 50.2 33.10 42.92 36.40 2000 52.0 24.01 23.24 22.67 3000 53.0 31.70 31.61 30.55
200 51.2 32.11 29.90 27.82 2000 53.0 30.22 27.24 25.89 3000 54.0 27.82 27.14 26.94
200 52.2 31.27 29.81 28.87 2000 54.0 26.71 25.50 24.34 3000 55.0 28.22 28.19 28.55
200 53.2 34.32 32.12 30.57 2000 55.0 28.39 27.04 25.66 3000 56.0 25.25 26.19 26.85
200 54.2 35.77 37.22 35.17 2000 56.0 30.69 29.23 27.79 3000 57.0 26.28 27.01 28.02
200 55.2 34.01 31.92 28.76 2000 57.0 33.45 31.40 30.58 3000 58.0 30.75 33.31 33.18
200 56.2 43.17 38.44 34.26 2000 58.0 32.27 30.22 28.02 3000 59.0 28.94 28.91 29.24
200 57.2 46.66 40.79 36.92 2000 59.0 34.99 32.80 31.56 3000 60.0 29.48 29.49 29.73
200 58.2 38.50 34.79 30.73 2000 60.0 34.83 32.49 31.78 3000 61.0 28.21 27.88 27.39
200 59.2 33.52 38.69 41.70 2000 61.0 28.71 27.30 26.32 3000 62.0 25.72 25.49 25.25
200 60.2 37.49 37.54 36.85 2000 62.0 26.65 25.58 25.30
200 61.2 29.88 28.39 27.33 2000 63.0 27.29 24.93 23.69
200 62.2 28.87 27.59 27.31
200 63.2 28.75 29.79 28.69
200 64.2 22.79 20.42 20.06
200 65.2 19.57 18.45 17.94
- - - - (E
m MI"I-CII‘CUItS minicircuits.com-
ISO 9001 IS0 14001 AS 9100 CERTIFIED 5 REV. OR
F.O. Box 350166, Brooklyn, New York 11235-0003 (718) 834-4500 « Fax (718) 332-4661 For detailed performance spacs & shopping online saa Mini-Circuits wab site ZMIQ-653H-E+
A=z The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS Ar: www.minicircuits.com 3/22/2023
o Page 5015




Frequency Mixer

ZMIQ-653H-E+

Typical Performance Data

AMPLIITUDE PHASE UNBALANCE IF

UNBALANCE IF FIXED FIXED @IF(OUT)=200MHz

@IF(OUT)=200MHz
RF LO (dB) RF LO (Deg)
(IN) (IN)
(GHz) (GHz) @LO (dBm) (GHz) (GHz) @LO (dBm)

+17 +18 +19 +17 +18 +19
18.0 18.2 0.86 | 060 | 043 18.0 18.2 -96.12 | -96.39 | -96.49
19.0 19.2 045 | 029 | 0.12 19.0 19.2 -97.40 | -97.92 | -97.61
20.0 20.2 028 | 027 | 0.24 20.0 20.2 -94.02 | -93.09 | -92.38
21.0 21.2 0.15 | 0.11 0.05 21.0 21.2 -89.84 | -88.93 | -88.20
22.0 222 0.38 | 020 | 0.02 22.0 22.2 -98.61 | -98.00 | -97.01
23.0 23.2 026 | 012 | 0.03 23.0 23.2 -94.88 | -94.14 | -93.24
24.0 24.2 0.17 | 0.04 | 0.03 24.0 24.2 9451 | -93.93 | -93.53
25.0 25.2 0.05 | 0.04 | 0.04 25.0 25.2 -93.76 | -93.36 | -93.36
26.0 26.2 020 | 015 | 0.13 26.0 26.2 9262 | -92.21 | -92.14
27.0 27.2 024 | 0.31 0.31 27.0 27.2 -92.84 | -91.80 | -91.77
28.0 28.2 0.61 062 | 0.63 28.0 28.2 -95.86 | -95.24 | -94.93
29.0 29.2 087 | 0.88 | 0.90 29.0 29.2 -96.38 | -96.00 | -95.69
30.0 30.2 1.11 118 | 1.26 30.0 30.2 9594 | -95.69 | -95.33
31.0 31.2 110 | 126 | 1.43 31.0 31.2 -94.38 | -94.21 | -93.89
32.0 32.2 115 | 137 | 1.64 32.0 32.2 -89.84 | -89.40 | -89.23
33.0 33.2 118 | 148 | 1.74 33.0 33.2 -89.24 | -88.66 | -88.37
34.0 34.2 1.02 | 1.31 1.59 34.0 34.2 -83.90 | -84.50 | -85.51
35.0 35.2 026 | 057 | 0.88 35.0 35.2 -85.66 | -86.47 | -87.23
36.0 36.2 0.14 | 049 | 083 36.0 36.2 -83.72 | -84.48 | -85.26
37.0 37.2 005 | 027 | 059 37.0 37.2 -83.38 | -83.97 | -84.40
38.0 38.2 0.19 | 0.07 | 0.37 38.0 38.2 -83.32 | -84.20 | -84.72
39.0 39.2 036 | 015 | 0.13 39.0 39.2 -82.82 | -83.86 | -84.67
40.0 40.2 096 | 077 | 0.51 40.0 40.2 -85.18 | -86.25 | -87.19
41.0 41.2 007 | 016 | 0.25 410 412 -88.99 | -89.76 | -89.96
42.0 422 0.06 | 024 | 047 420 422 -87.30 | -88.22 | -89.08
43.0 43.2 029 | 040 | 052 43.0 432 -86.58 | -87.69 | -88.66
44.0 44.2 063 | 066 | 0.69 44.0 44.2 -85.88 | -86.48 | -86.98
45.0 45.2 043 | 044 | 045 450 45.2 -83.39 | -83.88 | -84.27
46.0 46.2 025 | 026 | 0.29 46.0 46.2 -84.62 | -85.12 | -85.57
47.0 47.2 023 | 0.18 | 0.16 47.0 47.2 -86.60 | -86.69 | -86.84
48.0 48.2 0.14 | 0.07 | 0.01 48.0 48.2 -88.76 | -88.59 | -88.31
49.0 49.2 058 | 0.18 | 0.03 49.0 49.2 -90.62 | -90.56 | -90.36
50.0 50.2 118 | 0.38 | 0.10 50.0 50.2 -90.38 | -90.56 | -90.59
51.0 51.2 0.14 | 030 | 053 51.0 51.2 -92.61 | -92.33 | -91.94
52.0 52.2 0.13 | 032 | 048 52.0 52.2 -96.81 | -96.14 | -95.36
53.0 53.2 0.11 0.15 | 0.30 53.0 53.2 -100.59 | -99.40 | -98.24
54.0 54.2 0.01 019 | 0.42 54.0 54.2 -99.95 | -99.08 | -98.35
55.0 55.2 012 | 029 | 057 55.0 55.2 -102.75 | -101.63 | -100.45
56.0 56.2 0.11 025 | 047 56.0 56.2 -106.06 | -104.52 | -102.87
57.0 57.2 0.11 0.03 | 0.16 57.0 57.2 -109.03 | -107.32 | -105.75
58.0 58.2 0.03 | 015 | 040 58.0 58.2 -106.78 | -105.13 | -103.15
59.0 59.2 023 | 0.11 0.05 59.0 59.2 -107.67 | -106.61 | -105.65
60.0 60.2 025 | 017 | 0.12 60.0 60.2 -105.74 | -105.17 | -104.74
61.0 61.2 0.17 | 0.09 | 0.05 61.0 61.2 -103.45 | -102.67 | -101.53
62.0 62.2 033 | 019 | 0.12 62.0 62.2 -102.48 | -101.97 | -101.59
63.0 63.2 114 | 069 | 047 63.0 63.2 -100.85 | -100.90 | -100.77
64.0 64.2 1.04 | 042 | 024 64.0 64.2 -99.21 | -98.61 | -98.24
65.0 65.2 118 | 044 | 0.12 65.0 65.2 -98.36 | -97.36 | -96.32
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Frequency Mixer

ZMIQ-653H-E+

Typical Performance Curves

Conversion Loss @ IF=200 MHz
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Frequency Mixer

ZMIQ-653H-E+

Typical Performance Curves

LO-RF Isolation
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Frequency Mixer

ZMIQ-653H-E+

Typical Performance Curves

Phase Unbalance @ IF=200MHz
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Case Style UK

Outline Dimensions

UK3208
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Weight: 28 grams
Dimensions are in inches (mm). Tolerances: 2 P1.+.03; 3 P1. £.015
Notes:

Case material: Brass.

Case Finish: Gold plate.
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Environmental Specifications ENV131

[ Mini-Circuits

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

Operating Temperature -40°t0 85° C Individual Model Data Sheet
Ambient Environment

Storage Temperature -55°1t0 100° C Individual Model Data Sheet
Ambient Environment

Thermal Shock -55° to 100°C, 5 cycles MIL-STD-202, Method 107, Condition B except over -
55° to 100°C

ENV131 Rev: OR 11/19/21 ECO-10582File: ENV131.pdf

This document and its contents are the property of Mini-Circuits. Page: 1
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