COAXIAL, WIDEBAND
‘ Frequency Mixer ZMDB-653H-E+

1 el | evel 15 (LO Power +15dBm) 20to 65 GHz 1.85 mm Female

THE BIG DEAL
Super Wideband RF & LO, 20 to 65 GHz
Excellent Input IP3, +20 dBm Typ.
Excellent IF Bandwidth, DC to 20 GHz

H |g h L-R Isolation, 45 dB Typ. Generic photo used for illustration purposes only
Usable as Up & Down Converter Model No. ZMBD-653H-E+
Case Style UK2938
Connectors 1.85 mm female
APPLICATIONS
Satellite Up and Down Converters Vgur TR I
e +Ro ompliant
Defense Radar & Communication The +Suffix identifies RoHS Compliance.
5G See our website for methodologies and qualifications
ISM
WiGig
PRODUCT OVERVIEW

Mini-Circuits' ZMDB-653H-E+ coaxial frequency mixer provides an RF and LO frequency range from 20 to 65 GHz and an IF
frequency range from DC to 20 GHz. The mixer is ideal for use in wideband millimeter wave systems for communications,
defense and test and measurement applications. This model handles input power up to +21 dBm and provides high Lo-RF
isolation. The mixer comes housed in a rugged, 1.85 mm connectorized housing suitable for assembled systems and lab use.

KEY FEATURES
Feature Advantages
Wide Bandwidth, 20 to 65 GHz Useful in wideband systems and several narrowband systems, reducing inventory.
Wide IF Bandwidth, DC to 20 GHz Usat_)le in first and second down converter applications. IF down to DC enables use in phase detector
applications.
HIL%I‘-\FIQTZOIZECCJ;E Typ Preserves signal integrity from input to output and reduces undesired signal responses that can
Lo-IF, 30 dB Typ. interfere with system performance.

High IP3, +20 dBm Minimizes third order intermodulation distortion and enables high-dynamic range.

1.85 mm female Connectorized Housing Ideal for assembled systems and lab use. High-frequency connector mates with 1.85 mm.
REV. OR
ECO-014331
ZMDB-653H-E+
MCL NY

. . . 260206
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‘ Frequency Mixer ZMDB-653H-E+

1 el | evel 15 (LO Power +15dBm) 20to 65 GHz 1.85 mm Female

ELECTRICAL SPECIFICATIONS AT +25 °C

Parameter Fr?gu.;lezr)\cy Min. Typ. Max. Units
Frequency Range, RF 20 65 GHz
Frequency Range, LO 20 65 GHz
Frequency Range, IF DC 20 GHz
Conversion Loss! 20-65 11 16 dB
LO to RF Isolation 20-65 45 dB
LO to IF Isolation 20-65 30 dB
IP3 20-65 +20 dBm
RF Input at 1 dB Compression 20-65 +10 dBm
1. Conversion loss at 30 MHz IF. Increases with IF frequency.

ABSOLUTE MAXIMUM RATINGS ELECTRICAL SCHEMATIC
Parameter Ratings

Operating Temperature -40°Cto +85°C

L
Storage Temperature -55°Cto +100°C
RF Power 125 mwW —

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

LJMini-Circuits’
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‘ Frequency Mixer ZMDB-653H-E+

1 el | evel 15 (LO Power +15dBm) 20to 65 GHz 1.85 mm Female

COAXIAL CONNECTIONS

Lo 2
RF 1
IF 3
OUTLINE DRAWING

| asa

3X 1.85mm FEMALE,
CONN.

f J»‘k L 2X G
— E THRU

R = I— ]
H

OUTLINE DIMENSIONS (Inches)

A B (of D E F G H J weight

.56 .56 .34 .28 420 .18 .081 .19 .07 grams

1422 1422 864 7.11 10.67 457 206 4.83 1.78 23
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A Mini-Circuits’

COAXIAL, WIDEBAND

Frequency Mixer

Level 15 (LO Power +15 dBm)

20 to 65 GHz

TYPICAL PERFORMANCE DATA/CURVES

ZMDB-653H-E+

1.85 mm Female

Frequency Conversion Loss Isolation Lo-RF Isolation Lo-IF VSWR RF Port VSWR LO Port
(MHz) (dB) (dB) (dB) (:1) (:1)
RE Lo LO LO LO LO LO
+15 dBm +15 dBm +15 dBm +15 dBm +15 dBm
20000.1 20030.1 9.50 34.63 33.32 3.250 3.91
22000.1 22030.1 10.73 39.52 40.67 4.478 3.01
24000.1 24030.1 11.09 43.09 43.79 4.883 2.06
26000.1 26030.1 11.07 45.93 41.17 4.297 1.55
28000.1 28030.1 10.97 44.88 40.18 3.326 1.41
30000.1 30030.1 10.21 45.72 43.16 3.247 1.42
34000.1 34030.1 9.32 40.74 42.88 2.397 2.15
38000.1 38030.1 9.07 35.58 37.96 2.053 2.98
40000.1 40030.1 9.37 36.79 35.05 2.399 2.94
44000.1 44030.1 10.27 36.30 29.55 2.679 2.26
48000.1 48030.1 11.02 38.57 22.01 3.958 1.94
50000.1 50030.1 11.22 50.15 25.42 3.926 2.26
54000.1 54030.1 9.06 48.91 26.48 1.110 1.94
58000.1 58030.1 10.72 41.51 26.91 2.389
60000.1 60030.1 10.10 42.59 30.41 1.758
62000.1 62030.1 10.42 41.55 31.19 2.410
65000.1 65030.1 13.14 40.41 27.15 4.021
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COAXIAL, WIDEBAND
‘ Frequency Mixer ZMDB-653H-E+

1 el | evel 15 (LO Power +15dBm) 20to 65 GHz 1.85 mm Female
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NOTES
A. 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.

C. 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

@
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Frequency Mixer ZMDB-653H-E+
Typical Performance Data

CONVERSION LOSS COMPRESSION
IF FIXED IP-3 INPUT @RF IN=+10dBm
@IF(OUT)=30MHz (dBm)
RF Lo (dB) RF Lo RF Lo (dB)
(IN) (IN) (IN)
(MHz) (MHz) @LO (dBm) (MHz) | (MHz) @LO (dBm) (MHz) (MHz) @LO (dBm)
+14  +15  +16 +14  +15  +16 +14  +15 416
20000.1 20030.1 9.70 9.50 9.47 20000.0 | 20030.0 | 15.66 | 16.10 | 16.61 25000.1 25030.1 0.70 0.68 0.69
21000.1 21030.1 9.77 9.76 9.67 21000.0 | 21030.0 | 22.17 | 22.36 | 22.52 26000.1 26030.1 0.79 0.77 0.74
22000.1 22030.1 10.74 | 10.73 | 10.87 22000.0 | 22030.0 | 23.50 | 23.32 | 23.43 27000.1 27030.1 0.08 0.27 0.20
23000.1 23030.1 11.35 | 11.22 | 11.20 23000.0 | 23030.0 | 22.73 | 23.24 | 24.00 28000.1 28030.1 0.20 0.16 0.04
24000.1 24030.1 11.01 | 11.09 | 11.47 24000.0 | 24030.0 | 24.68 | 25.34 | 26.07 29000.1 29030.1 0.24 0.19 0.14
25000.1 25030.1 11.10 | 11.29 | 11.54 25000.0 | 25030.0 | 24.49 | 24.96 | 25.04 30000.1 30030.1 0.31 0.20 0.09
26000.1 26030.1 11.04 | 11.07 | 11.40 26000.0 | 26030.0 | 25.01 | 25.08 | 25.03 31000.1 31030.1 0.32 0.32 0.16
27000.1 27030.1 11.08 | 11.37 | 11.88 27000.0 | 27030.0 | 25.01 | 25.17 | 25.64 32000.1 32030.1 0.30 0.32 0.21
28000.1 28030.1 10.62 | 10.97 | 11.65 28000.0 | 28030.0 | 24.53 | 24.51 | 24.46 33000.1 33030.1 0.42 0.30 0.31
29000.1 29030.1 9.79 | 10.14 | 10.70 29000.0 | 29030.0 | 24.58 | 25.47 | 26.15 34000.1 34030.1 0.33 0.27 0.14
30000.1 30030.1 9.92 | 10.21 | 10.75 30000.0 | 30030.0 | 23.93 | 24.80 | 25.73 35000.1 35030.1 0.17 0.20 0.15
31000.1 31030.1 9.85 | 10.08 | 10.66 31000.0 | 31030.0 | 23.31 | 24.02 | 24.88 36000.1 36030.1 0.23 0.37 0.17
32000.1 32030.1 10.00 | 10.44 | 11.19 32000.0 | 32030.0 | 22.18 | 22.27 | 22.99 37000.1 37030.1 0.38 0.39 0.15
33000.1 33030.1 9.28 9.39 9.90 33000.0 | 33030.0 | 21.03 | 21.40 | 22.12 38000.1 38030.1 0.32 0.36 0.24
34000.1 34030.1 9.05 9.32 9.95 34000.0 | 34030.0 | 21.16 | 21.27 | 21.32 40000.1 40030.1 0.31 0.48 0.36
35000.1 35030.1 9.46 9.35 9.56 35000.0 | 35030.0 | 23.29 | 22.72 | 22.38 42000.1 42030.1 0.26 0.35 0.28
36000.1 36030.1 8.94 8.92 9.22 36000.0 | 36030.0 | 21.16 | 20.91 | 21.11 44000.1 44030.1 0.21 0.38 0.29
37000.1 37030.1 8.71 8.80 | 9.15 37000.0 | 37030.0 | 21.23 | 21.43 | 21.35 46000.1 46030.1 0.33 0.42 0.27
38000.1 38030.1 9.29 9.07 9.25 38000.0 | 38030.0 | 22.83 | 22.26 | 21.77 48000.1 48030.1 0.31 0.40 0.32
40000.1 40030.1 9.42 9.37 9.64 40000.0 | 40030.0 | 21.94 | 22.14 | 21.31 50000.1 50030.1 0.56 0.43 0.27
42000.1 | 42030.1 | 9.73 | 9.60 | 9.79 42000.0 | 42030.0 | 23.98 | 23.70 | 22.45 51000.1 | 51030.1 | 0.19 | 0.49 | 0.33
44000.1 44030.1 10.16 | 10.27 | 10.64 44000.0 | 44030.0 | 22.84 | 22.04 | 22.15 52000.1 52030.1 0.26 0.61 0.36
46000.1 | 46030.1 | 10.47 | 10.60 | 11.17 46000.0 | 46030.0 | 22.11 | 21.66 | 21.79 53000.1 | 53030.1 | 0.45 | 0.60 | 0.46
48000.1 48030.1 11.13 | 11.02 | 11.10 48000.0 | 48030.0 | 22.66 | 22.06 | 22.08 54000.1 54030.1 0.36 0.44 0.40
50000.1 | 50030.1 | 11.72 | 11.22 | 11.14 50000.0 | 50030.0 | 22.66 | 23.16 | 22.26 55000.1 | 55030.1 | 0.22 | 0.46 | 0.31
51000.1 51030.1 1243 | 11.11 | 10.68 51000.0 | 51030.0 | 20.00 | 20.95 | 21.26 56000.1 56030.1 0.28 0.33 0.26
52000.1 | 520301 | 11.74 | 10.32 | 9.93 52000.0 | 52030.0 | 18.98 | 20.68 | 21.52 57000.1 | 57030.1 | 0.30 | 0.38 | 0.22
53000.1 53030.1 9.08 9.10 9.45 53000.0 | 53030.0 | 20.15 | 20.17 | 19.85 58000.1 58030.1 0.28 0.35 0.22
54000.1 | 540301 | 9.17 | 9.06 | 9.25 54000.0 | 54030.0 | 21.02 | 21.15 | 20.94 59000.1 | 59030.1 | 0.42 | 043 | 0.26
55000.1 55030.1 9.52 9.39 9.49 55000.0 | 55030.0 | 21.56 | 21.80 | 21.19 60000.1 60030.1 0.57 0.54 0.55
56000.1 56030.1 10.19 | 10.13 | 10.40 56000.0 | 56030.0 | 22.17 | 21.84 | 21.81 61000.1 61030.1 0.49 0.56 0.34
57000.1 | 57030.1 | 10.80 | 10.83 | 11.26 57000.0 | 57030.0 | 21.94 | 21.49 | 21.92 62000.1 | 62030.1 | 027 | 0.35 | 0.21
58000.1 58030.1 10.64 | 10.72 | 11.25 58000.0 | 58030.0 | 21.67 | 21.24 | 20.92 63000.1 63030.1 0.20 0.23 0.27
59000.1 | 59030.1 | 10.49 | 10.71 | 11.21 59000.0 | 59030.0 | 20.74 | 20.85 | 21.22 64000.1 | 64030.1 | 0.21 | 0.26 | 0.28
60000.1 60030.1 10.29 [ 10.10 | 10.18 60000.0 | 60030.0 | 20.53 | 20.40 | 20.26 65000.1 65030.1 0.00 0.00 0.00
61000.1 | 61030.1 | 10.27 | 10.43 | 11.07 61000.0 | 61030.0 | 20.42 | 20.09 | 20.17
62000.1 62030.1 10.55 | 10.42 | 10.59 62000.0 | 62030.0 | 22.47 | 22.17 | 21.90
63000.1 | 63030.1 | 11.39 | 11.33 | 11.63 63000.0 | 63030.0 | 23.28 | 22.74 | 22.74
64000.1 64030.1 12.53 | 12.52 | 12.80 64000.0 | 64030.0 | 22.57 | 22.04 | 22.18
65000.1 | 65030.1 | 13.18 | 13.14 | 13.47 65000.0 | 65030.0 | 23.56 | 23.46 | 22.87
- - - - [
m MII‘II-CII‘ClIItS minicirguits.com-
ISO 9001 ISO 14001 AS 9100 CERTIFIED E REV. OR
P.O. Box 350166, Brooklyn, Mew York 11235-0003 (718) 934-4500 » Fax {718) 332-4861 For detailed parformance spacs & shopping online see Mini-Circuits wab site ZMDB-65H-E+
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Frequency Mixer

ZMDB-653H-E+

Typical Performance Data

IF

LO

CONVERSION LOSS
VS. IF FREQUENCY
@RF(IN)=20000.1MHz

IF

LO

CONVERSION LOSS
VS. IF FREQUENCY
@RF(IN)=42500.1MHz

IF

LO

CONVERSION LOSS
VS. IF FREQUENCY
@RF(IN)=65000.1MHz

(dB) (dB) (dB)
(OUT) (OUT) (OUT)
(MHz) (MHz) @LO (dBm) (MHz) (MHz) @LO (dBm) (MHz) (MHz) @LO (dBm)
+14 +15 +16 +14 +15 +16 +14 +15 +16
10.0 20010.1 9.92 9.54 9.38 10.0 42510.1 9.88 9.97 9.71 30000.0 35000.1 25.92 25.98 26.25
20.0 20020.1 9.73 9.51 9.44 20.0 42520.1 9.86 9.74 9.96 29000.0 36000.1 2417 24.26 24.61
30.0 20030.1 9.68 9.49 9.44 30.0 42530.1 9.91 9.77 9.94 28000.0 37000.1 22.78 22.90 23.21
40.0 20040.1 9.68 9.51 9.38 40.0 42540.1 9.95 9.81 9.92 27000.0 38000.1 21.09 21.05 21.39
50.0 20050.1 9.74 9.52 9.45 50.0 42550.1 9.90 9.78 9.97 26000.0 39000.1 19.12 19.25 19.74
60.0 20060.1 9.74 9.59 9.49 60.0 42560.1 9.88 9.80 9.97 25000.0 40000.1 17.88 17.91 18.33
70.0 20070.1 9.75 9.57 9.43 70.0 425701 9.93 9.78 9.96 23000.0 42000.1 21.25 20.40 19.92
80.0 20080.1 9.72 9.55 9.41 80.0 42580.1 9.90 9.80 9.95 21000.0 44000.1 19.67 19.28 19.30
90.0 20090.1 9.68 9.50 9.36 90.0 42590.1 9.90 9.79 9.95 19000.0 46000.1 17.48 17.18 17.34
100.0 20100.1 9.68 9.48 9.38 100.0 42600.1 9.89 9.78 9.95 17000.0 48000.1 17.17 16.75 16.60
200.0 20200.1 9.67 9.48 9.34 200.0 42700.1 9.90 9.84 10.05 15000.0 50000.1 17.48 16.55 16.07
300.0 20300.1 9.59 9.41 9.28 300.0 42800.1 9.88 9.87 10.13 13000.0 52000.1 19.97 17.21 16.30
400.0 20400.1 9.41 9.27 9.20 400.0 42900.1 9.89 9.92 10.28 11000.0 54000.1 15.30 15.07 15.33
500.0 20500.1 9.36 9.26 9.21 500.0 43000.1 9.91 9.99 10.42 9000.0 56000.1 14.44 14.41 14.76
600.0 20600.1 9.30 9.25 9.22 600.0 43100.1 9.92 10.08 10.55 7000.0 58000.1 14.47 14.48 15.05
700.0 20700.1 9.27 9.24 9.24 700.0 43200.1 9.94 10.15 10.70 5000.0 60000.1 14.63 14.19 14.09
800.0 20800.1 9.24 9.23 9.25 800.0 43300.1 9.96 10.23 10.80 3000.0 62000.1 14.00 13.79 13.81
900.0 20900.1 9.19 9.19 9.24 900.0 43400.1 9.98 10.27 10.87 1000.0 64000.1 13.33 13.25 13.50
1000.0 21000.1 9.10 9.16 9.23 1000.0 43500.1 9.95 10.28 10.88 900.0 64100.1 13.34 13.22 13.46
1100.0 21100.1 9.16 9.23 9.31 1100.0 43600.1 9.98 10.28 10.85 800.0 64200.1 13.33 13.21 13.43
1200.0 21200.1 9.16 9.25 9.41 1200.0 43700.1 9.95 10.21 10.78 700.0 64300.1 13.32 13.18 13.39
2000.0 22000.1 9.42 9.69| 10.02 1500.0 44000.1 9.97 10.07 10.48 600.0 64400.1 13.29 13.17 13.38
3000.0 23000.1 9.45 9.54 9.65 2500.0 45000.1 10.09 10.11 10.43 500.0 64500.1 13.28 13.13 13.32
4000.0 24000.1 9.92 10.18 10.54 3500.0 46000.1 10.09 10.21 10.64 400.0 64600.1 13.25 13.13 13.36
5000.0 25000.1 10.29 10.58 10.96 4500.0 47000.1 10.71 10.37 10.28 300.0 64700.1 13.24 13.12 13.33
6000.0 26000.1 10.51 10.74 11.06 5500.0 48000.1 10.66 10.50 10.48 200.0 64800.1 13.23 13.14 13.37
7000.0 27000.1 11.01 11.35] 11.71 6500.0 49000.1 12.55 11.30 10.84 100.0 64900.1 13.19 13.10 13.39
8000.0 28000.1 11.18 11.44 11.78 7500.0 50000.1 11.29 10.71 10.52 90.0 64910.1 13.18 13.14 13.39
9000.0 29000.1 11.29 11.54 11.85 8500.0 51000.1 12.87 11.32 10.69 80.0 64920.1 13.19 13.11 13.39
10000.0( 30000.1 11.60 11.79] 12.11 9500.0 52000.1 13.95 11.72 10.98 70.0 64930.1 13.21 13.09 13.40
11000.0 31000.1 12.14 12.38| 12.74 10500.0 53000.1 11.06 10.99 11.25 60.0 64940.1 13.16 13.13 13.40
12000.0 32000.1 12.81 13.16 13.59 11500.0 54000.1 11.39 11.20 11.43 50.0 64950.1 13.19 13.13 13.41
13000.0 33000.1 12.23 12.42 12.74 12500.0 55000.1 11.57 11.43 11.55 45.0 64955.1 13.21 13.07 13.43
14000.0 34000.1 12.41 12.73 13.18 13500.0 56000.1 11.47 11.51 11.87 40.0 64960.1 13.19 13.16 13.45
15000.0 35000.1 12.51 12.75 13.05 14500.0 57000.1 11.54 11.81 12.48 35.0 64965.1 13.25 13.05 13.37
16000.0 36000.1 13.36 13.53 13.89 15500.0 58000.1 11.78 11.93 12.71 30.0 64970.1 13.15 13.15 13.36
17000.0 37000.1 13.92 14.14 14.47 16500.0 59000.1 12.48 12.92 13.51 25.0 64975.1 13.11 13.09 13.33
18000.0( 38000.1 14.39 14.48 14.66 17500.0 60000.1 13.31 12.94 12.88 20.0 64980.1 13.21 13.05 13.45
19000.0 39000.1 14.31 14.46 14.77 18500.0 61000.1 13.01 13.10 13.84 15.0 64985.1 13.09 12.97 13.46
20000.0| 40000.1 14.81 14.96 15.19 19500.0 62000.1 14.08 13.84 13.83 10.0 64990.1 13.36 12.72 13.93
- - - - &
m MII‘II-CII‘CUItS minici@liﬁ.cmn.
IS0 9001 IS0 14007 AS 9700 CERTIFIED REV. OR
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 534-4500 » Fax (718) 332-4661 For detailed performance spacs & shopping onling see Mini-Circuits wab site ZMDB-65H-E+
&hes The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS Af: www.minicircuits.com 8/29/2022
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Frequency Mixer

ZMDB-653H-E+

Typical Performance Data

LO-RF ISOLATION LO-IF ISOLATION RF-IF ISOLATION
Lo (dB) (dB) RF Lo (dB)
(IN)
+14 +15 +16 +14  +15 +16 +14 +15 +16
20030.1| 33.21 | 34.63 | 35.74 | 33.18 | 33.32 | 33.96 20000.1 | 20030.1 [ 30.47 | 31.36 | 32.53
21030.1| 36.41 | 37.79 | 38.81 | 34.75 | 35.30 | 36.56 21000.1 | 21030.1 [ 37.49 | 38.00 | 37.56
22030.1| 39.06 | 39.52 | 39.76 | 38.48 | 40.67 | 43.72 22000.1 | 22030.1 | 41.38 | 41.41 | 41.09
23030.1| 40.68 | 41.98 | 43.32 | 39.68 | 40.48 | 41.42 23000.1 | 23030.1 | 40.76 | 41.25 | 41.84
24030.1| 42.18 | 43.09 | 43.72 | 41.99 | 43.79 | 46.67 24000.1 | 24030.1 | 40.95 | 39.77 | 37.92
25030.1| 44.17 | 44.82 | 45.05 | 42.28 | 44.36 | 47.08 25000.1 | 25030.1 | 43.14 | 42.39 | 40.34
26030.1 | 44.84 | 45.93 | 46.72 | 39.21 | 41.17 | 43.31 26000.1 | 26030.1 | 41.22 | 41.43 | 41.63
27030.1| 45.18 | 46.32 | 47.08 | 38.18 | 39.85 | 41.20 27000.1 | 27030.1 | 38.35 | 38.83 | 39.74
28030.1 | 43.46 | 44.88 | 46.47 | 38.76 | 40.18 | 41.20 28000.1 | 28030.1 | 36.50 | 37.18 | 38.19
29030.1| 43.85 | 44.97 | 45.80 | 40.92 | 42.56 | 43.96 29000.1 | 29030.1 [ 34.04 | 34.25 | 34.68
30030.1 | 4452 | 45.72 | 46.76 | 41.78 | 43.16 | 44.44 30000.1 | 30030.1 | 32.50 | 32.53 | 32.89
31030.1| 46.15 | 47.37 | 47.93 | 43.28 | 44.30 | 45.20 31000.1 | 31030.1 | 31.44 | 31.34 | 31.58
32030.1 | 43.81 | 43.78 | 43.81 | 44.16 | 45.08 | 46.12 32000.1 | 32030.1 | 30.56 | 30.43 | 30.55
33030.1| 42.81 | 43.01 | 42.94 | 44.11 | 44.68 | 45.20 33000.1 | 33030.1 | 29.31 | 29.29 | 29.29
34030.1| 39.98 | 40.74 | 41.44 | 42.43 | 42.88 | 43.30 34000.1 | 34030.1 | 28.55 | 28.47 | 28.55
35030.1 | 36.67 | 36.63 | 36.77 | 41.87 | 42.26 | 42.50 35000.1 | 35030.1 | 26.65 | 26.69 | 26.73
36030.1 | 34.55 | 35.57 | 36.52 | 40.09 | 40.41 | 40.70 36000.1 | 36030.1 | 25.09 | 25.24 | 25.29
37030.1 | 33.92 | 34.25 | 34.41 | 38.73 | 30.11 | 39.38 37000.1 | 37030.1 | 24.25 | 24.37 | 24.45
38030.1| 34.36 | 35.58 | 36.83 | 37.64 | 37.96 | 38.19 38000.1 | 38030.1 | 22.91 | 23.04 | 23.16
40030.1| 35.58 | 36.79 | 37.68 | 34.66 | 35.05 | 35.29 40000.1 | 40030.1 [ 21.99 | 22.03 | 22.11
42030.1| 38.18 | 38.91 | 39.47 | 31.42 | 31.76 | 32.05 42000.1 | 42030.1 [ 20.64 | 20.60 | 20.68
44030.1| 36.09 | 36.30 | 36.54 | 29.22 | 29.55 | 29.76 44000.1 | 44030.1 [ 20.62 | 20.68 | 20.60
46030.1| 36.09 | 36.38 | 36.68 | 24.99 | 25.35 | 25.64 46000.1 | 46030.1 [ 18.78 | 18.72 | 18.74
48030.1| 38.28 | 38.57 | 38.75 | 21.62 | 22.01 | 22.34 48000.1 | 48030.1 [ 16.93 | 16.94 | 16.94
50030.1 | 48.46 | 50.15 | 52.04 | 25.10 | 25.42 | 25.74 50000.1 | 50030.1 | 20.83 | 20.87 | 20.90
51030.1 | 54.55 | 57.50 | 61.76 | 27.86 | 28.13 | 28.36 51000.1 | 51030.1 | 23.23 | 23.30 | 23.35
52030.1| 62.18 | 70.32 | 63.08 | 29.50 | 29.66 | 29.82 52000.1 | 52030.1 | 24.36 | 24.43 | 24.50
53030.1| 48.84 | 47.89 | 46.73 | 26.14 | 26.49 | 26.54 53000.1 | 53030.1 | 24.71 | 24.60 | 24.54
54030.1| 50.27 | 48.91 | 48.32 | 26.63 | 26.48 | 26.58 54000.1 | 54030.1 | 25.36 | 25.19 | 25.02
55030.1| 46.12 | 44.89 | 44.85 | 26.12 | 25.95 | 26.22 55000.1 | 55030.1 | 26.07 | 25.84 | 25.64
56030.1| 41.84 | 41.43 | 41.09 | 24.98 | 25.32 | 25.35 56000.1 | 56030.1 | 27.07 | 26.91 | 26.78
57030.1| 42.11 | 41.44 | 41.27 | 25.39 | 25.40 | 25.39 57000.1 | 57030.1 | 27.93 | 27.73 | 27.76
58030.1 | 42.00 | 41.51 | 41.06 | 26.93 | 26.91 | 26.68 58000.1 | 58030.1 | 27.88 | 27.52 | 27.71
59030.1 | 40.72 | 40.52 | 40.55 | 27.34 | 27.36 | 27.32 59000.1 | 59030.1 | 27.25 | 27.17 | 27.26
60030.1 | 43.45 | 42.59 | 41.74 | 30.97 | 30.41 | 29.87 60000.1 | 60030.1 [ 27.40 | 27.31 | 27.31
61030.1 | 40.38 | 40.14 | 39.72 | 29.87 | 29.75 | 29.32 61000.1 | 61030.1 [ 27.62 | 27.55 | 27.62
62030.1| 41.75 | 41.55 | 41.39 | 31.70 | 31.19 | 30.84 62000.1 | 62030.1 | 27.78 | 27.82 | 27.81
63030.1| 41.30 | 41.24 | 40.75 | 30.67 | 30.22 | 29.44 63000.1 | 63030.1 [ 28.15 | 28.11 | 28.17
64030.1 | 40.59 | 40.31 | 40.15 | 28.78 | 28.07 | 27.59 64000.1 | 64030.1 [ 28.66 | 28.59 | 28.73
65030.1 | 40.66 | 40.41 ] 40.21 | 27.8 | 27.2 | 26.7 65000.1 | 65030.1| 30.6 | 30.6 [ 30.8
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Frequency Mixer

ZMDB-653H-E+

Typical Performance Data
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IF/RF MICROWAVE COMPONENTS

RF VSWR LO VSWR @Lol:s\;s::ﬁMHz
(1) (:1) .
RF LO LO IF (:1)
(IN) (ouT)

(MHz) (MHz) @LO (dBm) (MHz) @LO (dBm) (MHz) @LO (dBm)

+14  +#15  +16 +14  +#15  +16 +14  +#15  +16
20000.1 20030.1 3.08 | 325 | 337 20000.0 | 4.37 | 3.91 | 3.72 10 120 | 1.16 | 1.31
21000.1 21030.1 388 | 3.94 | 3.98 21000.0 | 3.90 | 3.65 | 3.54 50 117 | 123 | 1.23
22000.1 22030.1 458 | 448 | 4.36 22000.0 | 3.12 | 3.01 | 3.00 100 | 117 | 122 | 123
23000.1 23030.1 495 | 489 | 4585 23000.0 | 2.45 | 2.46 | 2.50 200 | 1.17 | 122 | 122
24000.1 24030.1 497 | 488 | 479 24000.0 | 2.02 | 2.06 | 2.11 300 | 116 | 122 | 1.22
25000.1 25030.1 483 | 475 | 466 25000.0 | 1.62 | 1.70 | 1.78 400 | 1.16 [ 1.21 | 1.21
26000.1 26030.1 436 | 430 | 4.24 26000.0 | 1.44 | 155 | 1.62 500 | 1.16 | 1.21 | 1.21
27000.1 27030.1 385 | 379 | 3.73 27000.0 | 1.34 | 1.43 | 1.48 600 | 1.15 | 120 | 1.21
28000.1 28030.1 336 | 333 | 3.29 28000.0 | 1.37 | 1.41 | 1.42 700 | 115 | 120 | 1.20
29000.1 29030.1 321 | 315 | 3.10 29000.0 | 1.44 | 1.44 | 1.43 800 [ 1.15 [ 1.20 [ 1.20
30000.1 30030.1 330 | 325 | 3.21 30000.0 | 1.44 | 1.42 | 1.40 900 | 114 | 119 | 1.19
31000.1 31030.1 340 | 336 | 3.33 31000.0 | 1.53 | 1.48 | 1.46 1000 | 114 | 119 | 1.19
32000.1 32030.1 314 | 312 | 3.14 32000.0 | 1.81 | 1.67 | 1.61 1100 | 1.14 | 1.18 | 1.19
33000.1 33030.1 280 | 274 | 2.71 33000.0 | 1.92 | 1.82 | 1.77 1200 | 1.13 | 1.18 | 1.18
34000.1 34030.1 241 | 240 | 242 34000.0 | 2.29 | 215 | 2.07 1300 | 1.14 | 1.18 | 1.19
35000.1 35030.1 234 | 228 | 2.24 35000.0 | 2.99 | 271 | 252 1400 | 1.14 | 1.18 | 1.18
36000.1 36030.1 202 | 196 | 1.93 36000.0 | 3.15 | 2.85 | 2.67 1500 | 1.14 | 1.18 | 1.18
37000.1 37030.1 193 | 1.88 | 1.86 37000.0 | 3.39 | 3.01 | 2.75 1600 | 1.14 | 1.18 | 1.19
38000.1 38030.1 213 | 205 | 1.99 38000.0 | 3.41 | 2.98 | 2.70 1700 | 1.15 | 1.18 | 1.19
40000.1 40030.1 246 | 240 | 2.36 39000.0 | 3.01 | 271 | 252 1800 | 1.16 | 1.19 | 1.19
42000.1 42030.1 280 | 272 | 267 40000.0 | 339 | 2.94 | 266 1900 | 1.16 | 119 | 1.20
44000.1 44030.1 273 | 268 | 264 41000.0 | 361 | 3.10 | 2.78 2000 | 1.18 | 1.20 | 1.21
46000.1 46030.1 331 | 325 | 3.21 42000.0 | 3.43 | 3.00 | 272 3000 [ 1.34 | 1.34 | 1.34
48000.1 48030.1 407 | 396 | 3.88 43000.0 | 324 | 279 | 251 4000 | 146 | 1.45 | 1.45
50000.1 50030.1 408 | 393 | 378 44000.0 | 258 | 226 | 2.08 5000 [ 1.55 | 1.53 | 1.54
51000.1 51030.1 333 | 3.15 | 3.05 45000.0 | 216 | 1.94 | 1.83 6000 [ 158 | 155 | 1.55
52000.1 52030.1 238 | 230 | 2.24 7000 [ 163 | 160 | 1.60
53000.1 53030.1 150 | 1.50 | 1.51 8000 [ 1.70 | 166 | 1.67
54000.1 54030.1 1.08 | 111 | 1.13 9000 [ 1.89 | 1.84 | 1.84
55000.1 55030.1 169 | 166 | 1.64 10000 | 220 | 213 | 2.12
56000.1 56030.1 241 | 236 | 2.33 11000 | 2.56 | 2.47 | 2.45
57000.1 57030.1 251 | 246 | 2.41 12000 | 2.86 | 2.75 | 2.72
58000.1 58030.1 244 | 239 | 236 13000 [ 292 [ 281 | 2.78
59000.1 59030.1 203 | 201 | 200 14000 [ 279 | 268 | 2.66
60000.1 60030.1 181 | 1.76 | 1.71 15000 | 2.76 | 2.64 | 2.61
61000.1 61030.1 175 | 1.72 | 1.70 16000 | 291 [ 277 | 2.73
62000.1 62030.1 244 | 241 | 238 17000 | 3.50 | 3.33 | 3.27
63000.1 63030.1 313 | 3.07 | 2.99 18000 | 4.13 | 3.93 | 3.86
64000.1 64030.1 397 | 387 | 3.79 19000 | 5.37 | 5.12 | 4.99
65000.1 65030.1 414 | 402 | 3.92 20000 | 591 | 569 | 5.59
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Frequency Mixer

ZMDB-653H-E+

Typical Performance Curves

Conversion Loss vs. LO @ RF=20000.1 MHz

Conversion Loss @IF=30 MHz
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Frequency Mixer

ZMDB-653H-E+

Typical Performance

Curves

LO-RF Isolation
80
— — — LO=+14dBm
_70 LO = +15dBm
g
g ol | = LO = +16dBm ',
3 I’ ‘
3 50
= Py y v
;; wl 2 z= )s\ / ‘\3 Py
o V; 2 TN =7
30

20
20030 25030 30030 35030 40030 45030 50030 55030 60030 65030

LO-IF Isolation

LO Frequency (MHz)

RF-IF Isolation

60 60

o — — = LO=+14dBm — — = LO=+14dBm

LO = +15dBm 50 LO = +15dBm

o 50 o
AN IEEPY N G N B B R w=+e6m (| 5 | | emmeaas -
=4 A 22 *16d8m c LO = +16dBm
S '\[,.\\_I N S 40 | SNCAN
T 40 ~ AN kS| v N
3 5 yy 2 7, \
w o \
S 30 ™ AW ¥ ~ =
9 /; N\ o \\ ——

25 ~ h - ’/

14 20 ——
20 ~

15
20030 25030 30030 35030 40030 45030 50030 55030 60030 65030

LO Frequency (MHz)

10
20000 25000 30000 35000 40000 45000 50000 55000 60000 65000

RF Frequency (MHz)

RF VSWR LO VSWR
8 7
7 — = — LO=+14dBm — — = LO=+14dBm
LO = +15dBm 6 LO = +15dBm
6
------- LO = +16dBm 5 ceeee=e 0 =+16dBm
X 5 14
P
g,/ 2 N
C|
s Y \ /o ‘\ / s F
N L= | \ / \ )
\ o - - 3
) 2 / \ / \ =
\ 2
4
0 1
20000 25000 30000 35000 40000 45000 50000 55000 60000 65000 20000 25000 30000 35000 40000 45000
RF Frequency (MHz) LO Frequency (MHz)
IF VSWR
7
— — — LO=+14dBm
6
LO = +15dBm
y’
------- LO = +16dBm s
5
Y /,
5 /
7]
> 4 7 4
w ‘4
3 ,’
2 /
—————
4 b =
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
IF Frequency (MHz)
- - ] ] I
m MII‘II-CII‘CI.IItS minicircuits.com- REV. OR
IS0 2001 IS0 14001 AS 9100 CERTIFIED ZMDB-65H-E-+
F.0O. Box 350166, Brooklyn, Mew York 11235-0003 (718) 934-4500 « Fax (718) 332-4681 For detailed performance specs & shopping online see Mini-Circuits wab site
etz The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIACUITS Af: www.minigircuits.com 8/29/2022
= IF/RF MICROWAVE COMPONENTS Page 2 of 2



Case Style UK

Outline Dimensions UK2938

H REF.— |=—

,4 / fw )
J N

N

i %ﬁw}ﬁ

WT.
CASE# | A B C D E F G | H L P
56 | 56 | 34 | 28 | 420 | 18 | 081 | 19 | 07
UK2938 1 140y | (142) | ®86) | 7.1 |(10.67)| @46) | @06) | @7 | as) | 230

Dimensions are in inches (mm). Tolerances: 2 P1.+.03; 3 P1. +.015
Notes:
1. Case material: Brass.
2. Case Finish:  Gold plate.
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Environmental Specifications ENV97

[ 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

-55° to 100°C Individual Model Data Sheet

Operating Temperature
Ambient Environment

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

Thermal Shock -55° to 85°C, 25 cycles MIL-STD-202F: Method 107G

ENV97 Rev: A 05/08/18 M167590 File: ENV97.pdf

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