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INTRODUCTION

This section is intended to provide an overview of
MITEQ's passive and active multiplier capabilities.
Within this catalog you will find a variety of standard
designs which will meet typical applications. However,
MITEQ maintains dedicated engineering resources to
modify these standard designs in support of custom-
generated specifications that are typically required in
stringent system applications. These critical require-

suppression as required in many frequency source
applications by employing special filter technologies.

In addition to custom-filter designs, MITEQ also has
advanced amplifier technologies which, when com-
bined with balanced multiplier designs, offer high per-
formance active multipliers especially in the areas of
shaped frequency response and desired output levels.

~

ments often require high spectral purity. MITEQ can
obtain high levels of fundamental and spurious signal

TECHNICAL OVERVIEW

Most of MITEQ’s frequency multiplier designs perform to specific customer requirements and cannot easily be cat-
egorized into standard products. Parameters such as frequency range, bandwidth, spurious rejection and multipli-
cation ratios are normally determined by specific system requirements. These requirements, in turn, translate into
custom-designed filter and amplifier specifications at the multiplier design level.

In most frequency multiplier designs, the multiplier output contains, besides the desired harmonic output, unwanted
signals. These unwanted signals consist of the fundamental input signal leakage, and lower-order and higher-order
harmonics generated in the multiplier. Quite often with odd-order multipliers, the undesired signals are higher in level
than the desired signal. In even-order multipliers, the undesired outputs are normally 10 to 20 dB below the desired
output. Thus, the output signals can be amplified before the output is filtered. This is not possible with odd-order mul-
tipliers because the unwanted signals will cause the amplifier to saturate and suppress the desired output.

Definitions of key performance parameters vary from manufacturer to manufacturer. Some of the variations are
minor, while others can lead to misinterpretations of specifications. In order to avoid that problem and facilitate the
use of this catalog, we have supplied a technical discussion for our series of passive and active multipliers.
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TECHNICAL DISCUSSION

MULTIPLIER LOSSES
The basic multiplier losses of MITEQ’s passive multipliers are listed below;

times two (X 2): 12 dB typical
times three (X 3): 17 dB typical
times four (X 4): 22 dB typical
times five (X 5): 23 dB typical

MITEQ’s active multipliers are formed by cascading a passive multiplier and an active device, such as an amplifier.
Multipliers of higher orders are formed by cascading these basic blocks. The most common higher-order multiplier
used for MITEQ’s systems applications is the times six, which is formed with the cascade of times two and times
three. MITEQ manufactures C-band through Ku-band multipliers with built-in comb bandpass filters, MMIC ampilifiers and
higher-order assemblies that include various combinations of even- and odd-harmonic multipliers.

PHASE NOISE

MITEQ multipliers add phase noise to a lower frequency source by approximately 20 x log [N] + 3 dB, where N is the multi-
plication factor. If spurious products are present on an incoming signal, they increase in level by this factor. Below is a
visual representation of this phenomenon:

| |
desired signal desired signal

-60 dBc The phase noise contribution -47.5 dBc
) of the tripler is 12.50 dB; .
spurious spurious
input port of multiplier output port of multiplier

One method of measuring the phase noise contribution is referred to as a residual phase noise measurement and
requires three multipliers (three measurements with two multipliers each), so that the source noise is cancelled. At pre-
sent, all of our multipliers have not been thoroughly characterized for phase noise contribution.

SPURIOUS AND HARMONIC REJECTION

The concepts of harmonic rejection and spurious rejection are very important in the manufacture of multipliers. An
important tool in the design process relates to the spurious-free bandwidth, which can be mathematically calculated
from the relation:
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[N + 1]/ N < = [upper frequency limit/lower frequency limit]
where N is the multiplication factor.

For a tripler, this ratio becomes 4/3 = 1.333. A tripler whose output is 4 to 8 GHz wide has inband spurious outputs
that are not filtered because 8/4 = 2, which exceeds the spurious-free bandwidth ratio.

With regard to spurious rejection, it makes a difference over what output region the rejection is required. Generally,
MITEQ produces multipliers with -65 dBc minimum spurious rejection not only in the output passband, but also out-
side the desired passband from (1 to 18 GHz). Spurious outputs take three basic forms.

CASE 1. The spurs are not harmonically related to the input and are called nonharmonically-related spurs
[not related to N at all].

CASE 2. The spurs are related somehow to the input, or multiples of it, and are called harmonically-related spuri-
ous.[N+1,N-1, N+ 2, etc.].

CASE 3. The spurs are related to multiples of the output and are referred to as output harmonics
[N, 3N, 4N, etc.].

At MITEQ, we refer to the first two cases under the general term spurious rejection and to case three by the term
output harmonics. Rejection to output harmonics for the vast majority of MITEQ multipliers lies between
-15 and -20 dBc. The reason for this is because those multipliers that require amplification usually employ an ampli-
fier that is run in a saturated mode to minimize output power variations versus temperature.

This leads to a key design concept about properly assessing the choice of multiplication factor, and more importantly,
how much rejection is required to meet your overall system requirements. The multiplier can be used as part of a
synthesizer or source that feeds one port of a mixer. When the spurs of the multiplier enter the mixer, they mix with
the RF and its harmonics to produce various unwanted signals that cannot be filtered in the IF passband.
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Your system requires a multiplier output from 8.6 to 10.5 GHz. Due to the available input frequencies, it is determined that
the multiplication factor is six times. This is best accomplished by cascading a times three and a times two multiplier.

The input required for the tripler will be 1433 to 1750 MHz.
Multiples of the input, present at the output are:

X2 2866 — 3500 MHz

X3 4299 — 5250 MHz [desired]

X4 5732 — 7000 MHz

X5 7165 — 8750 MHz etc...

Suppose that the times five spectral component at the output is not suppressed properly. If your system specification
is -70 dBc spurious, for example, and the N + 2 product is only suppressed by -58 dBc, the times six chain will not meet
specification, because the next doubler will not provide any additional suppression. This product is an inband spurious
because anything from 8600 to 10500 MHz is inband.

Suppose, next, that the N + 1 product of the tripler is not suppressed -70 dBc. The desired input to the doubler is
4299 to 5250 MHz, but we also have an input from 5732 to 7000 MHz that was not adequately suppressed.
Therefore, we will observe an undesired output from the doubler at the following frequency:

N+1 5732-7000 MHz
N 4299 — 5250 MHz, the difference product is 1433 — 1750 MHz

Since our desired output is 8600 to 10500 MHz, the difference product maps into the region (8600 to 10500 MHz)
+ (1433 to 1750 MHz) and the result is 10033 to 12250 MHz, which is an undesired product, from at least the
10033 to 10500 MHz region of the desired output passband.

The point of this example is to show that when a multiplier system is designed from cascaded multipliers, potential
problems exist if you buy the individual multipliers separately from MITEQ and do not take into account all the mul-
tiples and their products formed at various stages. MITEQ provides custom-designed higher-order multipliers that
will not suffer from these effects.

SPECIFICATION DEFINITIONS

PASSIVE MULTIPLIERS
CONVERSION LOSS (also known as multiplier loss)

This is the attenuation in dB between the input level
and the output level.
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OUTPUT HARMONIC REJECTION

The difference in dB between the desired output and
harmonics of the output frequency.

COMMON DEFINITIONS FOR BOTH
PASSIVE AND ACTIVE MULTIPLIERS
OUTPUT POWER FLATNESS

The maximum power variation in dB over a specified
frequency and at a specific temperature.

HARMONIC REJECTION

The difference in dB between the desired harmonic and
the unwanted harmonic as viewed at the multiplier
output port. When the unwanted harmonic is the fun-
damental itself, then the difference is the fundamental
rejection.

ACTIVE MULTIPLIERS

INPUT POWER

The level in dBm as measured at the multiplier's input

CONVERSION GAIN

The net increase in power between the fundamental
input signal and the desired output. It is usually ex-
pressed as a positive ratio in dB.

SPURIOUS REJECTION

The difference in dB between the desired output har-
monic and any other harmonic as viewed at the multi-
plier's output. The spurs can be multiples of the input
frequency.

port.

OUTPUT POWER

The level in dBm as measured at the output port of the
multiplier.

OPERATING TEMPERATURE

The temperature range at which the device meets the
specified electrical parameters. The temperature is
defined as the base plate temperature of the device.
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DEFINING MULTIPLIER TERMS

MULTIPLIER

INPUT PORT m OUTPUT PORT
\_/ g

L
> >

INPUT PORT OUTPUT PORT
M  (Desired Signal N = X Times M
® to Multiply) [ ]
2M eN
N-1 N-+1
Q R 3M 3N
I I z Y
Input harmonics feeding multiplier = 2M, 3M Output harmonics from multiplier = 2N, 3N
Spurious feeding multiplier = Q, R Input harmonic rejection (products generated in the

multiplier) = N + 1, N - 1 related to the input
Spurious rejection =Y, Z

TYPICAL BLOCK DIAGRAMS

The basic use of frequency multipliers is to extend the output frequency range or bandwidth of a source by multiply-
ing that frequency by a given multiplication factor, i.e., twice the fundamental of a 5 to 10 GHz source would yield a
10 to 20 GHz output. The following block diagrams represent but a small sampling of the uses for both passive and
active multipliers.
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PASSIVE MULTIPLIERS

EVEN ORDER /\
> X

ODD ORDER
o | LOWPASS 5| BANDPASS
| FLTER FILTER

ACTIVE MULTIPLIERS

EVEN ORDER BANDPASS
> X FLTER (——
(OPTIONAL)
0DD ORDER BANDPASS
»| LOWPASS >
| FLTER FILTER
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TYPICAL BLOCK DIAGRAMS (CONT.)

TIMES 2 MULTIPLIER
WITH SOURCE

16 - 20 GHz 4 -8 GHz

@ +13 dBm

o

6 GHz DRO
@ +13 dBm

SUBSYSTEM
WITH MULTIPLIERS

16 -20GHz > LIMITER E\I/Il_AI'(ESE .‘ LCIJZ\III\_/'IE)EARSS 4 -8GHz

12 GHz

! @ +13 dBm

BANDPASS
FILTER

18 GHz
————— 1
! 1
BANDPASS | ! i POWER
= " FLTER = SWITCH — pyipeR
1
1

g i ;

GHz DRO
+13 dBm
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SPECIFICATIONS AND TYPICAL VALUES

One very common problem MITEQ’s customers face when purchasing multipliers is not knowing what specifications
are practically realizable, and also not appreciating that over specification causes large, bulky and expensive products.
This can be overcome by using some practical values established here as a reference:

SPECIFICATION TYPICAL VALUE

Multiplication factor Examine spurious-free bandwidth ratio
Phase noise contribution 20 log [N] + 3 dB

Output bandwidth Examine spurious-free bandwidth ratio
Input power +10 dBm

Output power +10 dBm

Output power flatness +1.50 dB

Spurious rejection -50 to -60 dBc for designs with filters
Output harmonics -15 dBc

Operating temperature 0 to 50°C

Size Depends on required rejection

ENVIRONMENTAL CONDITIONS

MITEQ's standard frequency multipliers have been designed to meet the following environmental conditions:

Operating temperature.............. -30 to +75°C

Storage temperature ................ -40 to +85°C

HUumidity ....ooocveeeiiiieieieeees 95% relative humidity, noncondensing

Vibration ... 7 g’s rms, 50-5000 CPS, per MIL-STD-810B, Method 514, Procedure 5

Data curves are at 25°C .......... There will be some variation in the typical data shown as a function of temperature

PERCENTAGE BANDWIDTH, REJECTION AND SIZE

The last topic to address is perhaps the most complicated. It relates to having some feel for how large a multiplier will
be in order to achieve proper spurious rejection. Two diagnostic tools used at MITEQ are presented here, which have
played an important role in this regard:

Multiplier Percentage Bandwidth = [Output Bandwidth] / [Operating Frequency]
MITEQ produces designs with 10 to 15 percent bandwidths.

Bandwidth Ratio = [Reject Frequency - Center Frequency] / [Output Bandwidth]
Generally, the higher the number the better.

When the percentage bandwidth gets too large, and/or when the bandwidth ratio gets too small, the multiplier becomes
difficult to produce and may become quite large because the filtering requirements are forcing the number of filtering
elements to increase. It is also true that the size is related to the operating frequency.

Since the filter is often the largest component of the multiplier, it is useful to know how many resonators are needed
and how large your multiplier might be. MITEQ has engineering support available to help you get a feel for how large
your multiplier might be. Contact MITEQ at (631) 439-9220 to discuss the details about specifying the spurious rejec-
tion and size of your multiplier requirement for a cost-effective design.

~

S
c
=
)
=
m
0
L)
]
(=]
=}
(=
(1]
-
(1)




4 )

(1)
=
(5]
=2
(=]
(=]
o
o
o
-
-
o
5
=2
=

ACTIVE FREQUENCY MULTIPLIERS
TYPICAL PERFORMANCE VS. INPUT POWER
INPUT RETURN LOSS VS. INPUT POWER INPUT RETURN LOSS VS. INPUT POWER
FOR J DRIVE LEVEL MULTIPLIERS FOR M DRIVE LEVEL MULTIPLIERS
0 0
g ., g,
o // P ///
@ g K5
- L 9 N L
z 12 |~ z 12 —
= 35
L 16 E 16
20 20
2 B 10 14 18 22 2 B6 10 14 18 22
INPUT POWER (dBm) INPUT POWER (dBm)
INPUT RETURN LOSS VS. INPUT POWER OUTPUT VS. INPUT POWER LEVEL
FOR V DRIVE LEVEL MULTIPLIERS FOR M AND V DRIVE LEVEL MULTIPLIERS
0 rg 20
S 4 S 16 i
8 g i —
O
O / % %/ M
% 12 S o 8 7
> 5 e
o 16 g 4
@ -
20 © 0
2 6 10 14 18 22 2 6 10 14 18 22

INPUT POWER (dBm)

INPUT POWER (dBm)

AVAILABLE INPUT POWER OPTIONS

DRIVE LEVEL INPUT DRIVE (dBm)
J 3-8
M 8-12
H 12-16
v 16 — 20

COMMON APPLICATIONS

SATCOM PRODUCTS - COMMUNICATIONS
RECEIVERS

Microwave front ends usually employ a phase-locked
source, such as a frequency synthesizer which has
extremely low phase-noise characteristics, especially for
digital communications. The synthesizer uses a funda-
mental VCO which is locked to highly-stable crystal refer-
ence sources. The frequency limitation of many com-
mercial VCOs and frequency dividers is 3500 MHz. A
multiplier is employed to extend the synthesizer range.

RADAR RECEIVERS

Most radars employ frequency synthesizers which
require frequency multipliers. The phase noise must
be low to avoid clutter noise.

INSTRUMENTATION APPLICATIONS

Frequency synthesizers which require multipliers are
found in the front end of many measuring instruments
which require low phase-noise LOs. One example is
a spectrum analyzer.

RADIO ASTRONOMY APPLICATIONS

Interferometers and radiometers require broadband
frequency doublers for wideband receivers.
Frequency synthesizers are used to generate millime-
ter-wave frequencies to make the measurements.

MILLIMETER-WAVE SOURCES

Millimeter-wave frequencies are used in research
applications for atomic spectroscopy and for various
communications and radars. A multiplier chain can be
used to generate these frequencies from a lower
frequency source.

FREQUENCY STANDARDS

Highly-stable frequency sources can be multiplied to
produce microwave sources used to measure the
effect of the atmosphere or rocket exhaust on
microwave signals.
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PASSIVE FREQUENCY DOUBLERS

CONVERSION HARMONIC
INPUT OUTPUT LOSS REJECTION
MODEL FREQUENCY FREQUENCY (dB) FUND./0DD OUTLINE
NUMBER (GHz) ((1;74] (Typ./Max.) (dBe, Typ.) NUMBER
SUBOCTAVE BANDWIDTH
MX2M260400* 13-20 8-12 26-40 10/13 -15 MXF 390
MX2V260400 13-20 16-20 26-40 10/13 -15 MXF 452
MX2M180500 9-25 10 18-50 15/17 -15 MXF 452
OCTAVE BANDWIDTH
MX2J020040 1-2 3-8 2-4 9.5/15 -20 MX2A 451
MX2M020040* 1-2 8-12 2-4 9.5/13 -20 MX2A 391
MX2H020040 1-2 12-16 2-4 9.5/13 -20 MX2A 451
MX2V020040 1-2 16-20 2-4 9.5/13 -20 MX2A 451
MX2J040080-2C 2-4 3-8 4-8 11/15 -15/20 MX2C 452
MX2M040080-2C* 2-4 8-12 4-8 11/15 -15/20 MX2C 392
MX2H040080-2C 2-4 12-16 4-8 11/15 -15/20 MX2C 452
MX2V040080-2C 2-4 16-20 4-8 11/15 -15/20 MX2C 452
MX2J080160-2C 4-8 3-8 8-16 11/15 -15/20 MX2C 452
MX2M080160-2C* 4-8 8-12 8-16 11/15 -15/20 MX2C 393
MX2H080160-2C 4-8 12-16 8-16 11/15 -15/20 MX2C 452
MX2V080160-2C 4-8 16-20 8-16 11/15 -15/20 MX2C 452
MX2J130260 6.5-13 3-8 13-26 11/15 -15 MX2D 452
MX2M130260* 6.5-13 8-12 13-26 11/13 -15 MX2D 394
MX2H130260 6.5-13 12-16 13-26 11/13 -15 MX2D 452 S
MX2V130260 6.5-13 16-20 13-26 11/13 -15 MX2D 452 ,E
MX2M180400 9-20 10 18-40 12/14 -15 MXF 452 =
MX2M200400 10-20 10 20-40 12/14 -15 MXF 452 ,'E
m
MULTIOCTAVE BANDWIDTH g
8
MX2J004010 0.02-0.5 3-8 0.04-1 10.5/13 -25 MX2A 451 g
MX2M004010* 0.02-0.5 8-12 0.04-1 10.5/13 -25 MX2A 395 0
MX2H004010 0.02-0.5 12-16 0.04-1 10.5/13 -25 MX2A 451 a
MX2V004010 0.02-0.5 16-20 0.04-1 10.5/13 -25 MX2A 451
MX2J010060 0.5-3 3-8 1-6 10.5/15 -15/20 MX2A 451
MX2M010060* 0.5-3 8-12 1-6 10.5/15 -15/20 MX2A 396
MX2H010060 0.5-3 12-16 1-6 10.5/15 -15/20 MX2A 451
MX2V010060 0.5-3 16-20 1-6 10.5/15 -15/ 20 MX2A 451
SXS2J010060 0.5-3 3-8 1-6 13/16 -20/25 160057 459
SXS2M010060* 0.5-3 8-12 1-6 13/16 -20/25 160057 397
SXS2H010060 0.5-3 12-16 1-6 13/16 -20/25 160057 459
SXS02J 0.5-3 3-8 1-6 13/16 -20/25 161565 460
SXS01M* 0.5-3 8-12 1-6 13/16 -20/25 161565 398
SXS03H 0.5-3 12-16 1-6 13/16 -20/25 161565 460
MX2J030180-2C 1.5-9 3-8 3-18 12/15 -15/20 MX2C 452
MX2M030180-2C*  1.5-9 8-12 3-18 12/15 -15/20 MX2C 399
MX2H030180-2C 1.5-9 12-16 3-18 12/15 -15/20 MX2C 452
MX2V030180-2C 1.5-9 16-20 3-18 12/15 -15/20 MX2C 452
SXS2J040180 2-9 3-8 4-18 13/15 -20/25 160057 459
SXS2M040180* 2-9 8-12 4-18 13/15 -20/25 160057 400
SXS2H040180 2-9 12-16 4-18 13/15 -20/25 160057 459
SXS05J 2-9 3-8 4-18 13/15 -20/25 161566 460
SXS04M* 2-9 8-12 4-18 13/15 -20/25 161566 401
SXS06H 2-9 12-16 4-18 13/15 -20/25 161566 460
MX2J060260 3-13 3-8 6-26 12/18 -15/20 MX2D 452
MX2M060260* 3-13 8-12 6-26 12/18 -15/20 MX2D 402
MX2H060260 3-13 12-16 6-26 12/18 -15/20 MX2D 452
MX2V060260 3-13 16-20 6-26 12/18 -15/20 MX2D 452
\* Detailed specification sheet inside catalog. /
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PASSIVE FREGQUEN

CONVERSION

INPUT INPUT OUTPUT LOSS

MODEL FREQUENCY POWER FREQUENCY (dB)
NUMBER (GHz) (dBm) (GHz) (Typ./Max.)

HARMONIC
REJECTION
FUND./0DD
(dBc, Typ.)

MULTIOCTAVE BANDWIDTH (CONT.)

SXS2J060260 3-13 3-8 6-26 13/18
SXS2M060260* 3-13 8-12 6-26 13/18
SXS2H060260 3-13 12-16 6-26 13/18
SXS08J 3-13 3-8 6-26 13/18
SXS07M* 3-13 8-12 6-26 13/18
SXS09H 3-13 12-16 6-26 13/18

* Detailed specification sheet inside catalog.
NOTES: Custom bandwidths/rejection specs available. Please contact MITEQ.
\ For higher-order passive multipliers, please contact MITEQ.

-18/25
-18/25
-18/25

-18/25
-18/25
-18/25

OUTLINE
NUMBER

160057
160057
160057

163124
163124
163124

459
403
459

461
404
461

CONVERSION
INPUT OUTPUT LOSS

MODEL FREQUENCY FREQUENCY (dB)
NUMBER ) (GHz) (Typ./Max.)

TDO040LA2* 2-20 10-13 4-40 13/20

* Detailed specification sheet inside catalog.
NOTES: Custom bandwidths/rejection specs available. Please contact MITEQ.
For higher-order passive multipliers, please contact MITEQ.

HARMONIC
REJECTION
FUND./0DD
(dBc, Typ.)

-15/20

OUTLINE
NUMBER

120373

405




4 )
TIVE FREQUENCY DOUBLE

HARMONIC
INPUT INPUT OUTPUT OUTPUT  CONVERSION  REJECTION NOM. DC
MODEL FREQUENCY POWER FREQUENCY POWER GAIN FUND./0DD POWER OUTLINE
NUMBER (GHz) (dBm) (GHz) (dBm, Typ.) (dB, Typ.) (dBc, Typ.)  (+15V, mA) NUMBER
SUBOCTAVE BANDWIDTH
MAX2M180260 9-13 8-12 18-26 12-15 0-7 -20 175 MAX2K 1 455
MAX2P180260 9-13 -5—+5 18-26 12-15 10-20 -20 250 MAX2M 1 456
MAX2M180260-20P 9-13 8-12 18-26 18-22 10-14 -20 375 MAX2L 1,4 456
MAX2P180260-20P 9-13 -5—+5 18-26 18-22 13-27 -20 450 MAX2N 1,4 456
MAX2M260400* 13-20 8-12 26-40 12-15 0-7 -20 175 MAX2K 2 407
MAX2M260400W* 13-20 8-12 26-40 12-15 0-7 -20 175 MAX2G 2 408
MAX2M300500* 15-25 8-12 30-50 11-14 0-6 -20 175 MAX2K 3 409
MAX2M360500* 18-25 8-12 36-50 11-14 0-6 -20 175 MAX2K 3 410
MAX2M390440-20P* 19.5-22 8-12 39-44 18-22 10-14 -20 375 MAX2L 3,4 411
MAX2M200380S 10-19 6-14 20-38 14-16 8-10 -20 200 MAX2M 456
OCTAVE BANDWIDTH
MAX2J020040 1-2 3-8 2-4 3-8 0 -20 +5/100 MAX2A2 453
MAX2M020040* 1-2 8-12 2-4 8-12 0 -20 +5/100 MAX2A2 412
MAX2H020040 1-2 12-16 2-4 12-16 0 -20 +5/100 MAX2A 453
MAX2V020040 1-2 16-20 2-4 16-20 0 -20 +5/100 MAX2A 453
MAX2J040080 2-4 3-8 4-8 3-8 0 -20 +5/100 MAX2A2 453
MAX2M040080* 2-4 8-12 4-8 8-12 0 -20 +5/100 MAX2A2 413
MAX2H040080 2-4 12-16 4-8 12-16 0 -20 +5/100 MAX2B 453
MAX2Vv040080 2-4 16-20 4-8 16-20 0 -20 +5/100 MAX2B 453 2
SYS2J060120* 3-6 5 6-12 12 7 -20 +5/120 157637 414 ,E
SYSO01J* 3-6 5 6-12 12 7 -20 +5/120 162011 415 d
SYS2H080160S 4-8 15 8-16 15 0 -20 150 157345 459 ;!
m
MAX2J080160 4-8 3-8 8-16 3-8 0 -20 125 MAX2B 453 b
MAX2M080160* 4-8 8-12 8-16 8-12 0 -20 125 MAX2B 416 o
MAX2H080160 4-8 12-16 8-16 12-16 0 -20 125 MAX2B 453 g
MAX2Vv080160 4-8 1620 8-16 16-20 0 -20 125 MAX2B 453 g
SYS2J130260 6.5-13 3-8 13-26 3-8 0 -20 100 160833 460 9|
SYS2M130260* 6.5-13 8-12 13-26 8-12 0 -20 100 160833 417 ]
SYS2H130260 6.5-13 12-16 13-26 12-16 0 -20 100 160833 460
SYS2V130260 6.5-13 16-20 13-26 16-20 0 -20 350 160833 460
MAX2M180400 9-20 8-12 18-40 12-15 0-7 -20 175 MAX2K 455
MAX2P 180400 9-20 -5—+5 18-40 12-15 7-20 -20 275 MAX2M 456
MAX2M200400* 10-20 8-12 20-40 12-15 0-7 -20 175 MAX2K 418
MAX2P200400 10-20 -5—+5 20-40 12-15 7-20 -20 175 MAX2M 456
MAX2M200400-20P*  10-20 8-12 20-40 18-22 6-14 -20 375 MAX2L 4 419
MAX2P200400-20P 10-20 -5—+5 20-40 18-22 13-27 -20 475 MAX2N 4 456
MAX2M250500 12.5-25 10 25-50 10 2 -18 150 MAX2K 455
MULTIOCTAVE BANDWIDTH
MAX2J010060 0.5-3 3-8 1-6 3-8 0 -20 +5/100 MAX2A2 453
MAX2M010060* 0.5-3 8-12 1-6 8-12 0 -20 +5/100 MAX2A2 420
MAX2H010060 0.5-3 12-16 1-6 12-16 0 -20 +5/100 MAX2A 453
MAX2Vv010060 0.5-3 16-20 1-6 16-20 0 -20 +5/100 MAX2A 453
MAX2J030180 1:5=9 3-8 3-18 3-8 0 -15/20 150 MAX2B 453
MAX2M030180* 1.5-9 8-12 3-18 8-12 0 -15/20 150 MAX2B 421
MAX2H030180 1:5=9 12-16 3-18 12-16 0 -15/20 150 MAX2B 453
MAX2Vv030180 1.5-9 1620 3-18 16-20 0 -15/20 150 MAX2B 453
MAX2J060260 3-13 3-8 6-26 3-8 0 -12/15 210 MAX2C 454
MAX2M060260* 3-13 8-12 6-26 8-12 0 -12/15 210 MAX2C 422
MAX2H060260 3-13 12-16 6-26 12-16 0 -12/15 300 MAX2C 454
MAX2V060260 3-13 16-20 6-26 16-20 0 -12/15 350 MAX2C2 454
SYS2J150450* 7.5-22.5 3 15-45 +13 10 -20 220 163640 5 423
NOTES:
(1) Available with WR42 on output. (2) Available with WR28 on output. (5) Requires negative bias -5 V at 50 mA.
(3) Available with WR22/WR19 on output. (4) Requires negative bias -15 V at 70 mA.
* Detailed specification sheet inside catalog. /
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SELECT BANDWIDTH DOUBLERS AND TRIPLERS

INPUT INPUT OUTPUT OUTPUT HARMONIC NOM. DC
MODEL FREQUENCY POWER FREQUENCY POWER SUPPRESSION POWER OUTLINE
NUMBER (GHz) (dBm) (GHz) (dBm, Typ.) (dBe,Typ.) (+15V, mA)  NUMBER  NOTE
ACTIVE DOUBLERS WITH PRINTED FILTERS

SYS2x1122* 9.5-11.5 -5 19-23 0 -50 250 *x 1 424
SYS2X1326* 10-13.25 10-12 20-26.5 +16 75 250 " 1 425
SYS2X2040* 10-20 9-13 20-40 +15 -16 250 . 1 426
SYS2X1224* 11.25-13.24 5 22.48-26.48 +10 -70 250 T 1 427
SYS2X2640WG*  13-20 9-13 26-40 +15 -80 250 ek 1 428
SYS2X1428* 14 12 28 +18 70 180 i 1 429
SYS2X1530* 15 -20 30 +20 -90 450 *x 1 430
SYS2X1734* 16-17.5 12 32-35 +18 -50 250 * 1 431
SYS2X1735* 175 -20 35 +18 -70 450 *x 1 432

- J

INPUT OUTPUT OUTPUT HARMONIC NOM. DC
MODEL FREQUENCY POWER  FREQUENCY POWER SUPPRESSION POWER OUTLINE
NUMBER (GHz) (dBm) (GHz) (dBm, Typ.) (dBe,Typ.) (+15V, mA)  NUMBER

ACTIVE TRIPLERS WITH CARRIER OPTIONS

SYS3J042072* 1.4-24 +5/150 157637
SYS02J* 1.4-24 +5/150 160212

INPUT INPUT OUTPUT CONVERSION HARMONIC NOM. DC
MODEL FREQUENCY POWER FREQUENCY LOSS SUPPRESSION  POWER OUTLINE
NUMBER (GHz) (dBm) (GHz) (dB, Typ./Max.)  (dBe,Typ.) (+15V, mA)  NUMBER

PASSIVE TRIPLERS ABOVE 26 GHz

MX3M320400* 10.66-13.33 8-12 32-40 18/22 -55 (filtered) N/A MXF 435

INPUT INPUT OUTPUT OUTPUT HARMONIC NOM. DC
MODEL FREQUENCY POWER FREQUENCY POWER SUPPRESSION  POWER OUTLINE
NUMBER (GHz) (dBm) (GHz) (dBm, Typ.) (dBe,Typ.) (+15V, mA)  NUMBER
ACTIVE TRIPLERS WITH PRINTED FILTERS
SYS3X2327* 7.6-9 3 23-27 +10 -50 180 o 1 436
SYS3X3334* 11.1-11.6 15 33.3-34.8 +23 -80 320 x> 1 437
SYS3X3550WG* 11.8-11.9 13 35.4-35.7 +14.5 -90 300 *x 1 438
SYS3X3637* 12.2-12.5 13 36-37 +15 -60 200 “e 1 439
SYS3X3738* 12.5-12.9 13 37-38 +16 -70 200 *x 1 440
SYS3X3842* 12.6-14 12 38-42 +16 -70 200 o 1 441
SYS3X1442* 14 12 42 +12 -80 180 *x 1 442

NOTES: The selected bandwidth designs on this page represent products that have built-in filtering for narrow bandwidth applications,
and represent a cross section of the specialty multiplier products MITEQ has manufactured for specific situations in the commercial
and military markets.
* Detailed specification sheet inside catalog.
** For outlines, see individual data pages.
(1) Requires negative bias -15 V nominal @ 20 mA maximum.

~
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TIVE FREQUENCY TRIPLERS

HARMONIC

INPUT INPUT  OUTPUT  OUTPUT CONVERSION REJECTION POWER  VSWR  NOM. DC
MODEL FREQUENCY POWER FREQUENCY POWER GAIN INOUT  FLATNESS IN/OUT  POWER  OUTLINE
NUMBER (GHz) (dBm) (GHz)  (dBm,Typ.) (dB,Typ.) (dBc, Min.) (:dB, Typ.) (Typ.) (+5V, mA) NUMBER

TRIPLERS - STANDARD BANDWIDTHS

MAX3J045050 1.5-1.67 3-8 4.5-5 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M045050 1.5-1.67 8-12 4.5-5 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H045050 1.5-1.67 12-16 4.5-5 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3J050055 1.67-1.83 3-8 52515 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M050055  1.67-1.83 8-12 5-5.5 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H050055  1.67-1.83 12-16 52515 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3J055060 1.83-2 3-8 5.5-6 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M055060  1.83-2 8-12 5.5-6 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H055060  1.83-2 12-16 5.5-6 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3J060065 2-2.16 3-8 6-6.5 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M060065 2-2.16 8-12 6-6.5 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H060065 2-2.16 12-16 6-6.5 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3J065070 2.16-2.33 3-8 6.5-7 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M065070  2.16-2.33 8-12 6.5-7 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H065070  2.16-2.33 12-16 6.5-7 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3J070075 2.33-2.5 3-8 7= 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M070075 2.33-2.5 8-12 =1 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H070075  2.33-2.5 12-16 7-7.5 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3J075080 2.5-2.66 3-8 7.5-8 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M075080 2.5-2.66 8-12 7.5-8 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H075080 2.5-2.66 12-16 7.5-8 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3J080085 2.66-2.83 3-8 8-8.5 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M080085  2.66-2.83 8-12 8-8.5 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H080085  2.66—2.83 12-16 8-8.5 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3J043052 1.43-1.73 3-8 43-5.2 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M043052  1.43-1.73 8-12 4.3-5.2 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H043052  1.43-1.73 12-16 43-5.2 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456

TRIPLERS - WIDE BANDWIDTHS

MAX3J047056 1.56-1.86 3-8 4.7-5.6 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M047056  1.56-1.86 8-12 4.7-5.6 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H047056  1.56-1.86 12-16 4.7-5.6 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3J063074 2.1-2.46 3-8 6.3-7.4 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M063074 2.1-2.46 8-12 6.3-7.4 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H063074 2.1-2.46 12-16 6.3-7.4 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3J070083 2.3-2.76 3-8 7-8.3 6-11 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M070083 2.3-2.76 8-12 7-8.3 11-15 3 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3H070083 2.3-2.76 12-16 7-8.3 12-16 0 -60/-15 1 2:1/1.5:1 120 MAX3A 456
MAX3M154172 5.150-5.740 13 15.450-17.220 13 0 -60/-15 1 2:1/1.5:1 150~ o 456
MAX3M172190 5.740-6.330 13 17.220-18.990 13 0 -60/-15 1 2:1/1.5:1 150" * 456
MAX3M300300 10 10-15 30 10-13 0 -18 - 3:1/2:1 160" MAX2M 456
MAX3M260400  8.66-13.33 10 26-40 13 -16 3-6 -18 - 3:1/2:1 160 MAX2M 456
MAX3M300500 10-16.666 10 30-50 10-13 0-3 -20 2 3:1/2:1 160 MAX2K 455

* Nominal current at +15 VDC.
** Consult MITEQ for specific packaging information.
\NOTE: MAXS3 Series multipliers below 26 GHz have tunable comb filters. MITEQ can adjust these up and down to meet other frequency plans. /
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HIGHER ORDER ACTIVE MULTIPLIERS

\NOTE: MAX4 Series multipliers below 26 GHz have tunable comb filters. MITEQ can adjust these up and down to meet other frequency plans. /

HARMONIC
INPUT INPUT OUTPUT  OUTPUT CONVERSION REJECTION POWER VSWR NOM. DC
MODEL FREQUENCY POWER FREQUENCY POWER GAIN IN/OUT  FLATNESS IN/OUT POWER  OUTLINE
NUMBER (GHz) (dBm) (GHz)  (dBm, Typ.) (dB, Typ.)  (dBc, Min.) (xdB, Typ.) (Typ.) (+15V, mA) NUMBER
QUADRUPLERS

MAX4J050055 1.25-1.375 3-8 5-5.5 6-11 3 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4M050055* 1.25-1.375 8-12 5-5.5 11-15 3 -50/-15 1 2:1/1.5:1 150 MAX4A 449
MAX4H050055 1.25-1.375 12-16 5-5.5 12-16 0 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4J055060 1.375-1.5 3-8 5.5-6 6-11 3 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4M055060 1.375-1.5 8-12 5.5-6 11=15 3 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4H055060 1.375-1.5 12-16 5.5-6 12-16 0 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4J060065 1.5-1.625 3-8 6-6.5 6-11 3 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4M060065 1.5-1.625 8-12 6-6.5 11-15 3 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4H060065 1.5-1.625 12-16 6-6.5 12-16 0 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4M062071* 1.55-1.78 8-12 6.2-7.1 11-15 3 -50/-15 2 2:1/1.5:1 150 MAX4A 449
MAX4J065070 1.625-1.75 3-8 6.5-7 6-11 3 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4M065070 1.625-1.75 8-12 6.5-7 11-15 3 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4H065070 1.625-1.75 12-16 6.5-7 12-16 0 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4J070075 1.75-1.875 3-8 7-7.5 6-11 3 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4M070075 1.75-1.875 8-12 7-7.5 11-15 3 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4H070075 1.75-1.8756 12-16 7-7.5 12-16 0 -50/-15 1 2:1/1.5:1 150 MAX4A 457
MAX4V168176-23P 4.2-4.4 17 16.8-17.6 23 6 -60/-15 1.5  2:1/1.5:1 400 * -
MAX4M400480* 10-12 10-15 40-48 8-11 0 -18 2 3:1/2.5:1 150 MAX2H 449

ﬂ MAX4M380460 9.5-11.5 8-12 38-46 10-13 2 -18 2 3:1/2.5:1 180 MAX2M 456

(2] MAX4M360480 9-12 8-12 36-48 10-13 2 -18 2 3:1/2.5:1 180 MAX2M 456

E MAX4M360500 9-12.5 8-12 36-50 10-13 2 -18 2 3:1/2.5:1 180 MAX2M 456

(=]

E SYS4X1146* 10.25-11.5 12 41-46 12 0 -60 2  25:1/2.75:1 180 o 443

o * Detailed specification sheet inside catalog.

E ** Please contact MITEQ for specific packaging information.

o
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HIGHER-ORDER ACTIVE MULTIPLIERS (CONT.)

HARMONIC
INPUT OUTPUT INPUT/OUTPUT CONVERSION  VOLTAGE REJECTION POWER VSWR
MODEL FREQUENCY FREQUENCY POWER GAIN CURRENT IN/OUT FLATNESS IN/OUT  OUTLINE
NUMBER (GHz) (GHz) (dBm) (dB, Typ.) (45, -2.5,mA) (dBc, Min.) (xdB, Typ.) (Typ.) NUMBER
LOW COST DOUBLERS WITH PRINTED FILTERS
MAX2M045055 2.25-2.78 4.5-5.58 8-10 0 +5/120** -65/-15 1.5 2:1 MAX2D 454
MAX2M055059 2.75-2.94 5.51-5.59 8-10 0 +5/120** -65/-15 1.5 2:1 MAX2D 454
MAX4M088095 2.2-2.37 8.88-9.48 8-10 0 120 -65/-15 1.5 2:1 MAX4B 457
MAX4M109115 2.73-2.88 10.91-11.53 8-10 0 120 -65/-15 1.5 2:1 MAX4B 457
MAX4M114120 2.86-3.01 11.46-12.03 8-10 0 120 -65/-15 1.5 2:1 MAX4B 457
MAX4M114126 2.86-3.14 11.46-12.57 8-10 0 120 -65/-15 1.5 2:1 MAX4B 457
MAX4M124133 3.11-3.32 12.46-13.28 8-10 0 120 -65/-15 1.5 2:1 MAX4B 457
MAX4M127134* 3.17-3.32 12.71-13.3 8-10 0 120 -65/-15 1.5 2:1 MAX4B 450
MAX4M127148 3.18-3.85 12.72-14.84 8-10 0 120 -65/-15 1.5 2:1 MAX4C 457
MAX4M129138 3.24-3.45 12.97-13.79 8-10 0 120 -65/-15 1.5 2:1 MAX4B 457
MAX4M139144 3.48-3.61 13.95-14.46 8-10 0 120 -65/-15 1.5 2:1 MAX4C 457
MAX4M144146 3.61-3.65 14.4-14.66 8-10 0 120 -65/-15 1.5 2:1 MAX4C 457
MAX4M145154 3.62-4.22 14.5-15.4 8-10 0 120 -65/-15 1.5 2:1 MAX4C 457
MAX4M150162 3.75-4.05 15-16.17 8-10 0 120 -65/-15 1.5 2:1 MAX4C 457
MAX4M152163 3.8-4.08 15.21-16.31 8-10 0 120 -65/-15 1.5 2:1 MAX4C 457
MAX4M160169 4-4.22 16-16.9 8-10 0 120 -65/-15 1.5 2:1 MAX4C 457
* Detailed specification sheet inside catalog. Data taken with +12 dBm drive.
** No negative voltage required for this product.
NOTES: These multipliers are designed with printed filters, and for lower cost than tunable products. The frequency plans can be

\ easily changed with slight filter modifications. /

INPUT/ HARMONIC
INPUT OUTPUT OUTPUT CONVERSION  VOLTAGE REJECTION POWER VSWR COUPLED
MODEL FREQUENCY FREQUENCY POWER GAIN CURRENT IN/OUT FLATNESS IN/OUT  PORT PWR OUTLINE
NUMBER (GHz) (GHz) (dBm) (dBm, Typ.) (+5, -2.5,mA) (dB) (+dB, Typ.) (Typ.) RANGE (dB)* NUMBER
LOW COST DOUBLERS AND QUADRUPLERS WITH MONITOR PORTS
MAX2M045055-C 2.25-2.78 45-558  8-10 0 +5/120**  -65/-15 1.5 2:1 -17 to -23 MAX2E 454
MAX2M055059-C 2.75-2.94 551-5,59  8-10 0 +5/120**  -65/-15 1.5 2:1 -17 to -23 MAX2E 454
MAX4M104110-C  2.6-2.75  10.4-11 8-10 0 120 -65/-15 1.5 2:1 -17 to -23 MAX4D 457
MAX4M114126-C 2.86-3.14 11.46-12.57 8-10 0 120 -65/-15 1.5 2:1 -17 to -23 MAX4D 457
MAX4M127148-C 3.18-3.85 12.72-14.84 8-10 0 120 -65/-15 1.5 2:1 -17 to -23 MAX4E 458
MAX4M150162-C  3.75-4.05 15-16.17 8-10 0 120 -65/-15 1.5 2:1 -17 to -23 MAX4E 458
* Used to monitor main port.

** No negative voltage required for this product.

NOTES: These multipliers are designed with an additional coupler.
\ In certain applications, there could be a need to monitor the output for an alarm, should the source fail. /
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HIGHER ORDER ACTIVE MULTIPLIERS (CONT.)

HARMONIC
INPUT INPUT OUTPUT OUTPUT CONVERSION REJECTION POWER VSWR NOM. DC
MODEL FREQUENCY POWER FREQUENCY POWER GAIN IN/OUT FLATNESS IN/OUT POWER OUTLINE
NUMBER (GHz) (dBm) (GHz) (dBm, Typ.) (dB, Typ.) (dBc, Min.) (xdB, Typ.) (Typ.) (+15V, mA) NUMBER
QUINTUPLERS
MAX5J085090 1.7-1.8 3-8 8.5-9 6-11 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5M085090 1.7-1.8 8-12 8.5-9 11-15 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5H085090 1.7-1.8 12-16 8.5-9 12-16 0 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5J090095 1.8-1.9 3-8 9-9.5 6-11 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5M090095 1.8-1.9 8-12 9-9.5 11-15 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5H090095 1.8-1.9 12-16 9-9.5 12-16 0 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5J095105 1.9-2.1 3-8 9.5-10.5 6-11 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5M095105 1.9-2.1 8-12 9.5-10.5 11-15 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5H095105 1.9-2.1 12-16 9.5-10.5 12-16 0 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5J105115 2.1-2.3 3-8 10.5-11.5 6-11 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5M105115 2.1-2.3 8-12 10.5-11.5 11-15 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5H105115 2.1-2.3 12-16 10.5-11.5 12-16 0 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5J115125 2.3-25 3-8 11.5-125 6-11 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5M115125 2.3-25 8-12 11.5-125 11-15 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5H115125 2.3-2.5 12-16 11.5-12.5 12-16 0 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5J125135 2.5-2.7 3-8 12.5-13.5 6-11 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5M125135 2.5-2.7 8-12 12.5-13.5 11-15 3 -60/-15 1 2:11.5:1 150 MAX5A 458
ﬂ MAX5H125135 2.5-2.7 12-16 12.5-13.5 12-16 0 -60/-15 1 2:11.5:1 150 MAX5A 458
(4]
E MAX5J135145 2.7-2.9 3-8 13.5-14.5 6-11 3 -60/-15 1 2:11.5:1 150 MAX5A 458
E MAX5M135145 2.7-2.9 8-12 13.5-14.5 11-15 3 -60/-15 1 2:11.5:1 150 MAX5A 458
a MAX5H135145 2.7-2.9 12-16 13.5-14.5 12-16 0 -60/-15 1 2:11.5:1 150 MAX5A 458
[+
w MAX5J114127 2.28-2.56 3-8 11.4-12.8 6-11 3 -60/-15 1 2:11.5:1 150 MAX5A 458
E_' MAX5M114127 2.28-2.56 8-12 11.4-12.8 11-15 3 -60/-15 1 2:11.5:1 150 MAX5A 458
E MAX5H114127 2.28-2.56 12-16 11.4-12.8 12-16 0 -60/-15 1 2:11.5:1 150 MAX5A 458
2
= MAX5J127142 2.54-2.84 3-8 12.7-14.2 6-11 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5M127142 2.54-2.84 8-12 12.7-14.2 11-15 3 -60/-15 1 2:11.5:1 150 MAX5A 458
MAX5H127142 2.54-2.84 12-16 12.7-14.2 12-16 0 -60/-15 1 2:11.5:1 150 MAX5A 458
SYS5J100100* 2 10 10 10 0 -70 N/A  2.5:1/2:1 250 149228 444
* Detailed specification sheet inside catalog.
NOTE: MAXS5 Series multipliers have tunable comb filters. MITEQ can adjust these up and down to meet other frequency plans.

J
OTHER HIGHER ORDER DESIGNS

INPUT INPUT OUTPUT CONVERSION HARMONIC NOM. DC

MODEL FREQUENCY POWER FREQUENCY LOSS SUPRESSION POWER OUTLINE
NUMBER (MHz) (dBm) (GHz) (dB, Typ.) (dBe,Typ.) (+15V, mA) NUMBER  PAGE

OTHER HIGHER ORDER DESIGNS

SYS20M028032* 142-158 10-13 2.85-3.15 -10 -55 170 *x 445
COMB MULTIPLIER DESIGNS
EOMO0218HW4* 500150 7-13 2-18 17(X2) N/A 115 * 447
18(X4)
24(X9)
33(X12)

* Detailed specification sheet inside catalog.
\** For outlines, see individual data pages. /
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PASSIVE FREQUENCY DOUBLERS

MIODEL: MX2M260400

ELECTRICAL SPECIFICATIONS /

Input frequency range 13-20 GHz
Output frequency range 26 — 40 GHz
Input power range 8 —12 dBm nominal
Conversion loss 10 dB typical

13 dB maximum

Harmonic rejection
Fundamental 15 dB typical

\ 0Odd harmonic 15 dB typical j

CONVERSION LOSS VS. FREQUENCY

OUTLINE DRAWING

MXF

CONVERSION LOSS (dB)
RSN b idd

06
15 e 131 [1.52] MOUNTING
INPUT (3.81] [3.33] i SURFACE

% 28 30 32 34 36 38 40 E
OUTPUT FREQUENCY (GHz) Slreur

L\

.368 [9.35]

{ [9'.%]

613
FUNDAMENTAL HARMONIC REJECTION (et e
VS. FREQUENCY ol

-10 O

-15

20 A= T —— a1
% 3 .\~§ - {7.87]
25 == =

-30
NOTES:
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-40 K or V type male connectors in output.
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PASSIVE FREQUENCY DOUBLERS (CONT.)

MODEL: MX2M020040

ELECTRICAL SPECIFICATIONS / \

Input frequency range 1 -2 GHz minimum
Output frequency range 2 — 4 GHz minimum
Input power range 8 — 12 dBm nominal
Conversion loss 9.5 dB typical

13 dB maximum

Optional input power

MX2J020040 3-8 dBm
MX2H020040 12-16 dBm
MX2V020040 16-20 dBm
Harmonic rejection
Fundamental 20 dB typical \ /
0dd harmonic 20 dB typical J
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PASSIVE FREQUENCY DOUBLERS (CONT.)

IVIODEL: MX2M040080-2C

ELECTRICAL SPECIFICATIONS / \

Input frequency range 2 — 4 GHz minimum
Output frequency range 4 — 8 GHz minimum _ 73
Input power range 8 — 12 dBm nominal E” ; ",
Conversion loss 11 dB typical ﬁ'" . 5 .
13 dB maximum I'\ i
Optional input power M ..!r'
MX2J040080-2C 3-8 dBm
MX2H040080-2C 12-16 dBm
MX2V040080-2C 16-20 dBm
Harmonic rejection
Fundamental 20 dB typical \ /
0dd harmonic 20 dB typical /
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PASSIVE FREQUENCY DOUBLERS (CONT.)

IVIODEL: MX2M080160-2C

ELECTRICAL SPECIFICATIONS / \

Input frequency range 4 — 8 GHz minimum
Output frequency range 8 — 16 GHz minimum by
Input power range 8 — 12 dBm nominal & j‘ ,
Conversion loss 11 dB typic_al 11;' ' 3 5 . |
13 dB maximum "-.L% \ -
Optional input power ——r f.’f
MX2J080160-2C 3-8 dBm d
MX2H080160-2C 12-16 dBm .
MX2v080160-2C 16-20 dBm
Harmonic rejection
Fundamental 20 dB typical \ /
0dd harmonic 20 dB typical J
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PASSIVE FREQUENCY DOUBLERS (CONT.)
MODEL: MX2M130260
ELECTRICAL SPECIFICATIONS / \
Input frequency range 6.5 — 13 GHz minimum
Output frequency range 13 - 26 GHz minimum »“" 5
Input power range 8 — 12 dBm nominal o wdy
Conversion loss 11 dB typical ‘
13 dB maximum
Optional input power
MX2J130260 3-8 dBm
MX2H130260 12-16 dBm
MX2V130260 16-20 dBm
Harmonic rejection
Fundamental 15 dB typical \ /
0dd harmonic 15 dB typical /
CONVERSION LOSS VS. FREQUENCY
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PASSIVE FREQUENCY DOUBLERS (CONT.)

MODEL: MX2MO004010

ELECTRICAL SPECIFICATIONS

Input frequency range

0.02 — 0.5 GHz minimum

Output frequency range

0.04 — 1 GHz minimum

Input power range

8 — 12 dBm nominal

Conversion loss

10.5 dB typical
13 dB maximum

Optional input power

MX2J004010 3-8 dBm
MX2H004010 12-16 dBm
MX2V004010 16-20 dBm
Harmonic rejection
Fundamental 25 dB typical \ /
0dd harmonic 25 dB typical J
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PASSIVE FREQUENCY DOUBLERS (CONT.)

MODEL: MX2MO010060

ELECTRICAL SPECIFICATIONS / \

Input frequency range 0.5 -3 GHz minimum
Output frequency range 1 -6 GHz minimum
Input power range 8 — 12 dBm nominal
Conversion loss 10.5 dB typical

15 dB maximum

Optional input power

MX2J010060 3-8 dBm
MX2H010060 12-16 dBm
MX2V010060 16-20 dBm
Harmonic rejection
Fundamental 15 dB typical \ /
0dd harmonic 20 dB typical J
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PASSIVE FREQUENCY DOUBLERS (CONT.)

IVIODEL: SXS2MO010060

ELECTRICAL SPECIFICATIONS / \

Input frequency range 0.5 -3 GHz minimum
Output frequency range 1 -6 GHz minimum
Input power range 8 — 12 dBm nominal
Conversion loss 13 dB typical

16 dB maximum

Optional input power
SXS2J010060 3-8 dBm
SXS2H010060 12-16 dBm

Harmonic rejection

Fundamental -20 dB typical
K Odd harmonic -25 dB typical /
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PASSIVE FREQUENCY DOUBLER (CONT.)

MODEL: SXSO01M

ELECTRICAL SPECIFICATIONS / \

Input frequency range 0.5 -3 GHz minimum

Output frequency range 1 -6 GHz minimum

Input power range 8 — 12 dBm nominal o
Conversion loss 13 dB typical

16 dB maximum

Optional input power
SXS02J 3-8 dBm
SXS03H 12-16 dBm

Harmonic rejection

Fundamental -20 dB typical
\ Odd harmonic -25 dB typical /
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PASSIVE FREQGUENCY DOUBLERS (CONT.)

IVIODEL: MX2MO030180-2C

ELECTRICAL SPECIFICATIONS / \

Input frequency range 1.5 -9 GHz minimum

Output frequency range | 3 — 18 GHz minimum
Input power range 8 — 12 dBm nominal (performance guaranteed at +10 dBm)

Conversion loss 12 dB typical
15 dB maximum
Optional input power
M/N MX2J030180-2C | 3-8 dBm (performance guaranteed at 5.5 dBm)
M/N MX2H030180-2C | 12-16 dBm (performance guaranteed at 14 dBm)
M/N MX2V030180-2C | 16—-20 dBm (performance guaranteed at 18 dBm)
Harmonic rejection
Fundamental 15 dB typical &
\Odd harmonic 20 dB typical J

CONVERSION LOSS VS. FREQUENCY
g -9 OUTLINE DRAWING
@
o -10 —— MX2C
lu-, 9 » / \
g 5 SMA FIELD REPLACEABLE FEMALE
a a -12 (.012 [.30] DIA. PIN ON HOUSING)
o i \ (TYP. 2 PLACES)
o > INPUT
o Q 14 B v
2 © 3
T 3 6 9 12 15 18
r FREQUENCY (GHz)
o _ A .38 [9.65]
; = FUNDAMENTAL REJECTION VS. FREQUENCY 256 THRU TYP. 2 PLACES
Z 35
g (2 PLACES
= 2 VARKED A) - +— .75 50. [19.05]
g * N
3 o5 1055 [1.40]
o _//—_\\ —
2 20 ] — ( | E 38 TYP. [9.65]
e [
G 15 T AT 7B T
2 64 [16.26] +
a 10 B Y.
5 3 6 9 12 15 18 T “ﬁ'
- FREQUENCY (GHz) ~—— OUTPUT
OUTPUT POWER VS. INPUT POWER g [é%,?]A[C"EAS — e 23505.97]
P,y = +10 dBm ’
3 (P ) MARKED B) 28[711)
4
g , | OUTLINE
S DASH NO.
g 0 226[5.74]  .121[3.07]
=
o -2
o
5 4
E Notes:
5 6 1. Dimensions are in inches [millimeters]
© 8 Tolerance as follows:
xx  =%0.01 [.xx = £0.25]
10 Xxx = £0.005 [.xxx = £0.13]
5 7 9 11 13 15
INPUT POWER (dBm) \ /

Revised: 07/27/11



4 )
PASSIVE FREQUENCY DOUBLER (CONT.)

MODEL: SXS2M040180

ELECTRICAL SPECIFICATIONS / \

Input frequency range 2 — 9 GHz minimum

Output frequency range 4 - 18 GHz minimum
Input power range 8 — 12 dBm nominal

Conversion loss 13 dB typical

15 dB maximum

Optional input power
S$XS§2J040180 3-8 dBm
SXS2H040180 12-16 dBm

Harmonic rejection

Fundamental -20 dB typical
\ Odd harmonic -25 dB typical /
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PASSIVE FREQUENCY DOUBLERS (CONT.)

IVIODEL: SXS04M

ELECTRICAL SPECIFICATIONS / \

NTAL REJECTION s, FA P OUTLINEDRAWING Y
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PASSIVE FREQUENCY DOUBLERS (CONT.)
MODEL: MX2M060260
ELECTRICAL SPECIFICATIONS / \
Input frequency range 3 —13 GHz minimum
Output frequency range 6 — 26 GHz minimum »“" 5
Input power range 8 — 12 dBm nominal o wdy
Conversion loss 12 dB typical ‘
18 dB maximum
Optional input power
MX2J060260 3-8 dBm
MX2H060260 12-16 dBm
MX2V060260 16-20 dBm
Harmonic rejection
Fundamental 15 dB typical \ /
0dd harmonic 20 dB typical /
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PASSIVE FREQUENCY DOUBLERS (CONT.)

IVIODEL: SXS2MO060260

ELECTRICAL SPECIFICATIONS / \

Input frequency range 3 — 13 GHz minimum
Output frequency range 6 — 26 GHz minimum
Input power range 8 — 12 dBm nominal
Conversion loss 13 dB typical

17 dB maximum

Optional input power

$XS2J060260 3-8 dBm
SXS2H060260 12-16 dBm
Harmonic rejection
Fundamental -18 dB typical
Odd harmonic -25 dB typical \ /

CONVERSION LOSS AND OUTLINE DRAWING
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PASSIVE FREQUENCY DOUBLERS (CONT.)

IVIODEL: SXSO7M

ELECTRICAL SPECIFICATIONS

Input frequency range 3 — 13 GHz minimum FUNCTIONAL BLOCK DIAGRAM
Output frequency range 6 — 26 GHz minimum
Input power range 8 — 12 dBm nominal
. ; T A— T N
Conversion loss 13 dB typical — —~ o —
18 dB maximum —~— —~
Optional input power
SXS08J 3-8 dBm
SXSO09H 12-16 dBm
Harmonic rejection
Fundamental -18 dB typical
Odd harmonic -25 dB typical

CONVERSION LOSS AND OUTLINE DRAWING
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4 N
4 TO 40 GHz OUTPUT LOW-NOISE FREQUENCY DOUBLER

MODEL: TDOO40LA2

FEATURES 4 ™
LI =1 T o 1 U | . 2 to 20 GHz

e RF output ... 4 to 40 GHz

e Conversion l0SS .......cccceeriiameernnns 13 dB typical

* Isolation Fjn/Fqt «-eesersernrsersenanns 30 dB typical

e Output phase noise equivalent to
passive Schottky diode mixer

This triple-balanced passive frequency multiplier is useful as a signal source in millimeter receivers or transmitters.
A minimum input power of +10 dBm is required to achieve -3 dBm output using low-level diodes. Higher level
diodes will yield +5 dBm output with +20 dBm input. An active version is also available with a +10 dBm output uti-
lizing MITEQ’s low-noise amplifiers.
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ELECTRICAL SPECIFICATIONS

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 2 20
RF VSWR Ratio 3:1
RF power range dBm +7 +10 +13

TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Conversion loss (RF = +10 dBm) 4 to 40 GHz dB 15 18

12 to 32 GHz dB 13 15

18 to 26 GHz dB 11 13
Isolation RF in to RF out 4 to 40 GHz dB 20 25

12 to 32 GHz dB 25 30

18 to 26 GHz dB 27 33

OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
IF frequency range GHz 4 40
Power diode L Input = +10 dBm -3

H Input = +20 dBm 5
KActive option Input = +10 dBm 12 /




4 N

TDOO40LA2 TYPICAL TEST DATA
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MAXIMUM RATINGS GENERAL NOTES
Specification temperature.................... +25°C 1. Input or output LNAs available.
Operating temperature ...........cccceeue.... -54 to +85°C 2. Existing package is hermetically sealed.
Storage temperature ........cccevceeenien. -65 to +125°C 3. Burn out = +23 dBm input.

OUTLINE DRAWING
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ACTIVE FREQUENCY DOUBLERS

Input frequency range

ELECTRICAL SPECIFICATIONS /

13 - 20 GHz

MODEL: MAX2M260400

Output frequency range

26 — 40 GHz

Input power range

10 — 15 dBm nominal

Harmonic rejection
Fundamental

\ 0dd harmonic

18 dB typical

18 dB typical j

OUTPUT POWER VS. FREQUENCY
—~ 20
5 19
S 18 OUTLINE DRAWING
c 17
:;; 10 MAX2K
o 14 E—
5 13 — ]
£ 12 15 131
5 11 [3.81] ™ [3.33] —+VDC
© 10 06 MOUNTING
26 28 30 32 34 36 38 40 [1.52] SURFACE
INPUT
OUTPUT FREQUENCY (GHz) A\
&H |
vk &
OUTPUT [9.35]
613 :
FUNDAMENTAL REJECTION VS. FREQUENCY 85 [15.57] -t
[21.59]
(Pm = +10 dBm)
-20 (5“ ]
o B < v —= Q i
o -30 = =< —= 200
~ ~~1l - L .
z 3 X2 .38 43— X2 0.079 [2.01] [5.08]
o -40 [9.65] [10.92] MOUNTING HOLES 31
5 s T [7.87]
i}
o -50
o -55 NOTES:
-60 1. Optional input connectors SMA, K or output connectors
13 14 15 16 17 18 19 20 Kor V type male.
INPUT FREQUENCY (GHz) , . ,
2. Optional waveguide output available, please
contact MITEQ.
3. All dimensions shown in brackets [ ] are in millimeters.
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ACTIVE FREQUENCY DOUBLERS (CONT.)

MODEL: MAX2VI260400W (WAVEGUIDE WR28 OUTPUT)

ELECTRICAL SPECIFICATIONS

Input frequency range 13-20 GHz
Output frequency range 26 — 40 GHz
Input power range 8§-12 dBm
Harmonic rejection
Fundamental > 20 dBc typical
k 0dd harmonic > 20 dBc typical j

OUTPUT POWER VS. FREQUENCY
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OUTLINE DRAWING
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— +VDC
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| O
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FLANGE —= U]
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NOTES:

1. Optional SMA or K type male/female

connectors in input.

2. All dimensions shown in brackets [ ] are in millimeters.
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ACTIVE FREQUENCY DOUBLERS (CONT.)

MODEL: MAX2M300500

ELECTRICAL SPECIFICATIONS /

Input frequency range 15-25GHz
Output frequency range 30-50 GHz
Input power range 8§-12dBm

Harmonic rejection

Fundamental 20 dBc typical

\ 0dd harmonic 20 dBc typical J

OUTPUT POWER VS. FREQUENCY K
£ 16
m 15
z
14
E 13 AN
o) ]
o 12
'53_ 1 OUTLINE DRAWING
'5 10
3 MAX2K
30 32 34 36 38 40 42 44 46 48 50
OUTPUT FREQUENCY (GHz) o 91151 #-[13.3;3] 0C
.08 MOUNTING
FUNDAMENTAL REJECTION VS. FREQUENCY INPUT (152]  SURFACE
(Pm = +10 dBm) O nal +
-20 - \ | 363
o5 /,’ \\ ) OUTPUT _ ] [9.35]
8 .30 ( M / 85 :[NMMH (1857 @
z X3 X /) N / [21.59] :
-35 ¢
= A)
O .40 \\\ /II \\ / J@] =
g N © i
S 50 200
ﬁ -565 X2 .38 43 »\—xzﬂmg [2.01] [5.08]
[9.65] [10.92] MOUNTING HOLES 31
-60 SR V)
15 16 17 18 19 20 21 22 23 24 25
INPUT FREQUENCY (GHz) NOTES:
1. Optional input connectors SMA, K or
output connectors V type male/female.
2. Optional waveguide output available, please
contact MITEQ.
3. All dimensions shown in brackets [ ] are in millimeters.
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ACTIVE FREQUENCY DOUBLERS (CONT.)

MIODEL: MAX2M360500

ELECTRICAL SPECIFICATIONS

Input frequency range 18 - 25 GHz
Output frequency range 36 — 50 GHz
Input power range 10 — 15 dBm nominal

Harmonic rejection
Fundamental 20 dBc typical

k 0dd harmonic 20 dBc typical J

OUTPUT POWER VS. FREQUENCY

—~ 16
£
m 15
°
14
& — \/
13
s . OUTLINE DRAWING
|_
=RRY MAX2K
5 10
° 9 A9 —i Ve
3 388 416 42 444 48 48 50 (3.81] (333 F S
OUTPUT FREQUENCY (GHz) .06 MOUNTING E
[1.52]  SURFACE =
INPUT -
\ O|n| | / 323 ;
FUNDAMENTAL REJECTION VS. FREQUENCY OUTPUT 19.35] :
(Pyy = +10 dBm) & jmmm o (@ 3
15 [21.59] [15.57] - o
(=
5 20 TH o
@ -25 @ pr
S 5 \\ O
z
-35 200
,(:) 40 \ X2 38 » *ﬁxz 0.079 [2.01] [5.08]
(Lﬁ 45 \ [9.65] [10.92] MOUNTING HOLES | %187
W -50 [7.87]
T 55
-60
NOTES:
1 194 20 21 22 23 24 2
8 ’ 08 36 > 1. Optional input connectors SMA, K or
INPUT FREQUENCY (GHz) output connectors V type male/female.
2. Optional waveguide output available, please
contact MITEQ.
3. All dimensions shown in brackets [ ] are in millimeters.
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ACTIVE FREQUENCY DOUBLERS (CONT.)

MIODEL: MAX2M390440-20P

ELECTRICAL SPECIFICATIONS

Input frequency range 19.5-22 GHz
Output frequency range 39 — 44 GHz minimum
Input power range 8 — 12 dBm nominal

Harmonic rejection
Fundamental 20 dBc minimum

\ 0dd harmonic 20 dBc minimum /

OUTPUT POWER VS. FREQUENCY

26
25
24
23
22

gé ———
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16
17
15
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OUTPUT POWER (dBm)
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OUTPUT FREQUENCY (GH?z)

FUNDAMENTAL REJECTION VS. FREQUENCY
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-50 //
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-60
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-75
-80
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OUTLINE DRAWING
MAX2L
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HOLE THRU
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1
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[5.33]
+VDC 06
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INPUT SURFACE f
]
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“rx\i ] J
o
GND | oo
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| .12 [3.05
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I I

| .33
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NOTES:
1. Optional input connectors SMA, K or
output connectors K or V type male.

2. Optional waveguide output available, please
contact MITEQ.

3. All dimensions shown in brackets [ ] are in millimeters.
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ACTIVE FREQUENCY DOUBLERS (CONT.)

IMIODEL: MAX2M020040

ELECTRICAL SPECIFICATIONS

Input frequency range 1 -2 GHz minimum -
Output frequency range 2 — 4 GHz minimum e
Input power range 8 — 12 dBm nominal i 4,5_,# T
Conversion loss 0 dB typical
Optional input/output power
MAX2J020040 3-8 dBm
MAX2H020040 12-16 dBm
MAX2V020040 16-20 dBm
Harmonic rejection
Fundamental 20 dB typical K /
0dd harmonic 20 dB typical
\DC voltage/current +5 volts @ 95 mA typi&y
= OUTPUT POWER VS. FREQUENCY OUTLINE DRAWING
g 7 MAX2A2
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/
g 13 e @
S
o c
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ACTIVE FREQUENCY DOUBLERS (CONT.)

IMIODEL: MAX2M040080

ELECTRICAL SPECIFICATIONS / \

-
-

= OUTPUT POWER VS. FREQUENCY OUTLINE DRAWING
a 17
ke
T 15 MAX2A2
L —_’_//'—\‘_/
% 13 — |
E a ® [
(1] E 11
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a ' I . RF OUTPUT .14 [3.56] -y
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O 35
3
w 30
&
25
2 N
z 2 \\\ ] NOTE:
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ACTIVE FREQUENCY DOUBLERS (CONT.)

MODEL: SYS2J060120

ELECTRICAL SPECIFICATIONS / \

Input frequency range 3 -6 GHz minimum
Output frequency range 6 — 12 GHz minimum
Input power range 5 dBm
Output level +12 dB minimum
Input harmonic rejection

Fundamental -20 dB typical

0dd harmonic -20 dB typical

\DC voltage/current +5/120 /

OUTPUT POWER VS. FREQUENCY OUTLINE DRAWING
17

g2 157637
815
x 14~
% 12 N ] N 0.375 S
4X .100 [@2.54] 7 ] [9.525] c
[a . .
- 1 MOUNTING HOLES [0 [27-94] TYP. o
> 10 g—© O i ]
E 9 ! =
5 0.590 0.740 m
o8 [14.986] [18.796] :
75000 G600 7000 7500 8000 8500 3000 9500 1000 10600110001 50012000 INPUT J %0 0 @ \1 OUTPUT 2
FREQUENCY (MHz) 0.075 [1.905] 1 Lﬁ" 0.425 [10.795] =
0.275 [6.985] a
HARMONIC REJECTION
200 [5.08]
_ | | 0.200[5 085 | 0.200 [5.08]
c 10 1l )
@ ! I I 0.370 0.370[9.398
z, 0 X1 X2 X3 [9.398] ‘% f [ ]
f ol
= .20
e}
7|
D-40 '
= 0.410 [10.41]
8-50 - - -
-60 OND)
2500 5000 7500 10000 1250015000 17500 0.200 [5.08] ﬂmmm
FREQUENCY (MHz) 0.250 [6.35]4 0.300 [7.62]
NOTE:
1. All dimensions shown in brackets [ ] are in millimeters.
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ACTIVE FREQUENCY DOUBLERS (CONT.)

MODEL: SYS01J

ELECTRICAL SPECIFICATIONS / \

Input frequency range 3 -6 GHz minimum
Output frequency range 6 — 12 GHz minimum
Input power range 5 dBm
Output level +12 dB minimum
Input harmonic rejection

Fundamental -20 dB typical

0dd harmonic -20 dB typical

\DC voltage/current +5/120 /

OUTPUT POWER VS. FREQUENCY

17
€ 16
15 OUTLINE DRAWING
o 14 —~—
N\
w43 162011
2 12 s
[a
5 3¢
B gy @.073 [01.85
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ACTIVE FREQUENCY DOUBLERS (CONT.)
MODEL: MAX2M080160
ELECTRICAL SPECIFICATIONS / \
Input frequency range 4 — 8 GHz minimum
Output frequency range 8 — 16 GHz minimum
Input power range 8 — 12 dBm nominal
Conversion loss 0 dB typical
Optional input/output power
MAX2J080160 3-8 dBm
MAX2H080160 12-16 dBm
MAX2V080160 16-20 dBm
Harmonic rejection
Fundamental 20 dB typical K /
0dd harmonic 20 dB typical
QC voltage/current +15 volts @ 160 mA typicy
- OUTPUT POWER VS. FREQUENCY OUTLINE DRAWING
£ 17
3 MAX2B
o 15
g |1 \_//"_\\ +15V
S 13 —»| 1.100[27.94] GROUND =
= 1 —{ .900 [22.86] =
|
= o j—¢ & 2
o 8 9.6 11.2 12.8 14.4 16 .070 [1.78] m
FREQUENCY (GHz) @ 700 [17.78] 3
RF INPUT b}
2] (%) g
FUNDAMENTAL REJECTION VS. FREQUENCY L 4 RF c
(P,y = +10 dBm) 070 [1.78] — 1.323 [33.60] - OUTPUT a
45 < 1.463 [37.16]
5 4
= f[ — 420 [10.67]
O 35 T
'_
@ 30 31 840 [21.34]
L
T 25 ¢ i
= ™~ l«— 210[5.33]
z 20 <— 360 [9.14]
S 15 ™~ —
<
% 10
T ) NOTE:
8 96 112 128 14.4 16 1. All dimensions shown in brackets [ ] are in millimeters.
FREQUENCY (GHz) k /
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ACTIVE FREQUENCY DOUBLERS (CONT.)

MODEL: SYS2M130260

ELECTRICAL SPECIFICATIONS

- FUNCTIONAL BLOCK DIAGRAM
Input frequency range 6.5 — 13 GHz minimum
Output frequency range 13 — 26 GHz minimum 4V
Input power range 8 — 12 dBm nominal
Optional input/output power
SYS2J130260 3-8 dBm IN out
SYS2H130260 12-16 dBm
SYS2V130260 16-20 dBm
Harmonic rejection
Fundamental -20 dB typical
0dd harmonic -20 dB typical
DC voltage/current +15/100
k SYS2V130260 +15/350 /

OUTLINE DRAWING

160833
fe—————1.40 [35.56] ———] o
L OUTPUT POWER VS. FREQUENCY 12[3.05] 7] 1.00 [25.40] y*w‘c’m
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= o 13 15.6 182 20.8 234 26 070 [1.778] DIATHRU (4 B\ nG) oo
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FREQUENCY (GHz) (2 PLACES)
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s~ |—y
FUNDAMENTAL REJECTION VS. FREQUENCY 1 5
(PIN =+10 dBm) [7.62]
45 1] F
S 40 ‘5
% 35 [8.89]
= o 35 [ F
5 TYPE SMA FEMALE FIELD 18.89]
w 30 ?zEgtﬁgE/S\)BLE CONNECTORS
w
T 25 ™~ —— T :
= I~ \ 311[7.87] II[I :Imuﬂﬂ
= 118 [4.57]
E 20 '
s 15 MATER'AL}ALUMWUM/ \W\T%%TAL- ALUMINUM
= FINISH: GOLD PLATED FINISH: IRRIDITE CL3
5 10
[T
5
13 15.6 18.2 20.8 23.4 26 NOTE:
FREQUENCY (GHz) 1. All dimensions shown in brackets [ ] are in millimeters.
Tolerance as follows:
XX =£0.01 [.xx = £0.25]
Xxx = £0.005 [.xxx = £0.13]

\ ‘ y |
@ MI I =q® 100 Davids Drive, Hauppauge, NY 11788 e TEL: (631) 439-9220 e FAX: (631) 436-7430 ¢ www.miteq.com

Revised: 05/31/12
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ACTIVE FREQUENCY DOUBLERS (CONT.)

MODEL: MAX2M200400

ELECTRICAL SPECIFICATIONS /

Input frequency range 10-20 GHz
Output frequency range 20-40 GHz
Input power range 8§-12dBm

Harmonic rejection
Fundamental 20 dBc minimum

\ Odd harmonic 20 dBc minimum J

OUTPUT POWER VS. FREQUENCY
= 20
o 19
T 18
oc 17
g 16
o 15 OUTLINE DRAWING
T 14 — AN
5 13 ~N—]
= MAX2K
5 11
=
o 10
20 22 24 26 28 30 32 34 36 38 40 ot ~— {533 — VDG =
OUTPUT FREQUENCY (GHz) 06 MOUNTING E
( [152]  SURFACE 5
INPUT ]
FUNDAMENTAL HARMONIC REJECTION \ O|“| ' 4 o3 E
VS. FREQUENCY /LOUTPUT — 19.35] b
(PIN = +10 dBm) 85 1‘21537 (@) B
-20 [21.59] [1557] g
—~ 25 - — || c
8 30 XA~ o . 2 ol 9
o ~<L (7]
z 35 s
O .40 |2 N\ 200
5 a5l X2.38 43—l ——X20.079 [2.01] [5.08]
] [9.65] [10.92] MOUNTING HOLES
= -50 .- 3
wl [7.87]
@ -55
-60
10 11 12 13 14 15 16 17 18 19 20
INPUT FREQUENCY (GHz) NOTES:
1. Optional input connectors SMA, K or output connectors
K or V type male.
2. Optional waveguide output available, please
contact MITEQ.
3. All dimensions shown in brackets [ ] are in millimeters.
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ACTIVE FREQUENCY DOUBLERS (CONT.)

MODEL: MAX2M200400-20P

ELECTRICAL SPECIFICATIONS

Input frequency range 10 - 20 GHz
Output frequency range 20-40 GHz
Input power range 8-12dBm

Harmonic rejection
Fundamental

\ 0dd harmonic

20 dBc minimum

20 dBc minimum /

OUTPUT POWER VS

. FREQUENCY

OUTPUT POWER (dBm)
N
o
N

20 225 25 275 30 325 35 375 40
OUTPUT FREQUENCY (GHz)

OUTLINE DRAWING
MAX2L

X2 .076 [1.93]
HOLE THRU

REJECTION (dBc)

-20
-25
-30
-35
-40
-45
-55
-50
-60
-65
-70
-75
-80

FUNDAMENTAL HARMONIC REJECTION
VS. FREQUENCY
(PlN =+10 dBm)

L——K
X3 / [~
'/ l’ \‘\
/ \\
—Fp—— p——— \
X1 TS i
10 11 12 13 14 15 16 17 18 19 20

INPUT FREQUENCY (GHz)

NOTES:

connectors K or V type male.

contact MITEQ.

-

15 210
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+VDC 06
{152  MOUNTING
INPUT SURFACE
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B
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ot
O~
| ™~—-vnc
[>— GND
38 51 —|
[9.65] [12.95]
112 [3.05
@ MOl[.INTII\]lG SURFACE

1. Optional input connectors SMA, K or output

2. Optional waveguide output available, please

3. All dimensions shown in brackets [ ] are in millimeters.
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ACTIVE FREQUENCY DOUBLERS (CONT.)
MODEL: MAX2MO010060
ELECTRICAL SPECIFICATIONS / \
Input frequency range 0.5 — 3 GHz minimum
Output frequency range 1 -6 GHz minimum
Input power range 8 — 12 dBm nominal
Conversion loss 0 dB typical
Optional input/output power
MAX2J010060 3-8 dBm
MAX2H010060 12-16 dBm
MAX2V010060 16-20 dBm
Harmonic rejection
Fundamental 20 dB typical K /
0dd harmonic 20 dB typical
QJC voltage/current +5 volts @ 95 mA typi(y
= OUTPUT POWER VS. FREQUENCY OUTLINE DRAWING
17
) MAX2A2
xc 15
L
g 13 ~—
& [~ — \\ ° N E
] 11 -
IC—L 9 %I
3 1 2 3 4 5 6 &Tﬁ'—@ =
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T 40 <—1.87 [47.50] —|
=
O 35
3
w 30
SN
25 T
- | —1
= 0 ™ — NOTE:
E 1. All dimensions shown in brackets [ ] are in millimeters.
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2 \_ J
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ACTIVE FREQUENCY DOUBLERS (CONT.)

IVIODEL: MAX2M030180

ELECTRICAL SPECIFICATIONS / \

Input frequency range 1.5 -9 GHz minimum
Output frequency range 3 — 18 GHz minimum
Input power range 8 — 12 dBm nominal
Conversion loss 0 dB typical
Optional input/output power

MAX2J030180 3-8 dBm

MAX2H030180 12-16 dBm

MAX2V030180 16-20 dBm
Harmonic rejection

Fundamental 15 dB typical

0dd harmonic 20 dB typical K /
DC voltage/current +15 volts @ 160 mA typical

OUTLINE DRAWING

OUTPUT POWER VS. FREQUENCY

T 17 MAX2B
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45
40 — 420 [10.67]
35 f
840 [21.34]

30 g |
25 l«—.210 [5.33]
~— 360 [9.14]

FUNDAMENTAL REJECTION (dB)

20
15
\
10 ~~
— |
5 .
3 6 9 12 15 18 NOTE:

1. All dimensions shown in brackets [ ] are in millimeters.

FREQUENCY (GHz) \ /
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ACTIVE FREQUENCY DOUBLERS (CONT.)

MODEL: MAX2M060260

ELECTRICAL SPECIFICATIONS / \

Input frequency range 3 —13 GHz minimum
Output frequency range 6 — 26 GHz minimum
Input power range 8 —12 dBm nominal
Conversion loss 0 dB typical
Harmonic rejection
Fundamental 12 dB typical
K Odd harmonic 15 dB typical /

OUTPUT POWER VS. FREQUENCY

€ 17
[a]
=
@ 15 OUTLINE DRAWING
g 13
a I~ MAX2C
5 11
o
5 9 1.07 [27.18]—»] -
o 6 10 14 18 22 26 73 [18.54] —»| o =
FREQUENCY (GHz) 49 [12.45] — RFOUTPUT c
.070 [1.78] DIA. GROUND - DC POWER o
MOUNTING HOLES 43 [10.92] = —» \ =
(TYP. 2 PLACES) NSRS . =
] el C
FUNDAMENTAL REJECTION VS. FREQUENCY 3 [2-7;’17' \ 408l | % [ agn o0 178 3
(Pu=+10 dBm) b as? 1 ° m ﬁ/ LI 3
45 [17.78] [12.19] /mﬂ[ m 500 [32-701 =
g w bl o o :
g 7 [6.86]«4 N_ 100 [25.4] DIA. T
5 35 131218 REF 210[5.33] | MOUNTING HOLES
N 654 | |\ (TYP. 4 PLAGES)
Q a0 [16.61] 121623-5 REF.
= e 2.19[55.63] — =
c 25
-
=
z 20 N A1 [2.79] 7> (= TYPE SMA FIELD
s 5 19[4.83] ~ REPLACEABLE
S 32 [8.13] FEMALE CONNECTOR
2 1 N 4;( (TYP. BOTH ENDS)
s ~ b 641626
5 N %
6 10 14 18 22 26 2050814 =
FREQUENCY (GHz) | 31 [7.87] ™ MOUNTING SURFACE
NOTE:

1. All dimensions shown in brackets [ ] are in millimeters.
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ACTIVE FREQUENCY DOUBLERS (CONT.)

IVIODEL: SYS2J150450

ELECTRICAL SPECIFICATIONS

CONVERSION GAIN (dB)

FUNDAMENTAL REJECTION (dB)

Input frequency range 7.5 — 22 GHz minimum
Output frequency range 15 — 45 GHz minimum
Requires regulated -5V, 50 mA
+15V, 220 mA

Input power range 3 dBm nominal
Conversion gain 10 dB typical
Harmonic rejection

Fundamental -20 dB typical

0dd harmonic -20 dB typical /

CONVERSION GAIN VS. FREQUENCY

—_
N

—_
—_

10

©

o N

[¢)]

16 20 24

28 32 36 40 44

FREQUENCY (GHz)

FUNDAMENTAL REJECTION VS. FREQUENCY

10
15

20

25

30

45

50

55

16 20 24

28 32 36 40 44

FREQUENCY (GHz)

OUTLINE DRAWING

163640
560 [14.224]
160 [4.064] —|—
PV 240 [6.096]
i ;ﬁﬂ_‘ L p0a2[1067]
’ [0] Y
520 280 6604 fo a6 1
[13.208] 5 5 [11.074]
¥ 1l o0 }-x I
RFIN
067 [1.702] DIA. THRU .y —RFOUT
MOUNTING HOLES
(4PLACES) IYPE K OR ‘S FIELD
<_ REPLACEABLE FEMALE
280[7112] | »~ CONNECTOR, 2 PLACES
90 VT e Wz~ mEil]
(7366 195 @ 950 MIME OB
! *_.| & \ 100 25411
3,81 OPTIONAL SPACER PLATE

NOTES:

1. Unit’s mounting surface shall be attached to a heatsink
capable of dissipating the devices power consumption
without exceeding the operating temperature limits.

2. Refer to the actual device specification sheet for bias
requirements. Negative bias input voltage (v-) may not
be included on certain models.

3. Unless noted on the specification sheet, when negative
bias is required, do not power the unit with positive bias
for more than one second without the negative bias
being applied.

4. All dimensions shown in brackets [ ] are in miIIimeters/

.

~
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ACTIVE 2X FREQUENCY MULTIPLIER

IMIODEL: SYS2X1122

FEATURES
* High fundamental rejection............ -50 dBc
e Output POWEr ......cccevmemmrrrrrrsssssannnnns 0 dBm
¢ RF output monitor
® Packaging .....ccccevsnsssnmmmnnnnnnsssssssnnnnns Hermetically sealed
ELECTRICAL SPECIFICATIONS
INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 9.5 11.5
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm -5
V+ bias voltage @ 250 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Output power dBm 0 E
Fundamental leakage Input dBc -50 %
=
OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX. %
RF frequency range GHz 19 23 g
RF VSWR 50 ohm reference Ratio 2.5:1 E
RF power dBm 0 9'
\RF monitor dBm -20 / =
NOTE: Test data supplied at 25°C; MAXIMUM RATINGS
fundamental rejection, output power and RF monitor. Specification temperature.....

Operating temperature ........

OUTLINE DRAWING Storage temperature............cccceeee.

[1091)55] _’1 /— MOUNTING SURFACE (SEE NOTE 1) ADD SUFFIX To
- S s MODEL NO. OPTIONS
| @aOp el WG (WR42) WR42 output waveguide
SMA FIELD S Single positive supply
011 —=f 0.250 [6.35] REPLACEABLE
[2.79] 7 —~| 0.13[3.30] ] 038 e CONNECTOR
¥ l % 19.65] (TYP. 3 PLACES)
0250 | il AL
635 § 2l 1= T
f i Vi CPL
0.700 0.980 Fundamental —
17.78 .89
1.20[ : " o (24,89 2X Fundamental -----
[30.48] l vV GND l HARMONICS RF Monitor -
20
[T [o o = T
[=— 1.030[26.16] 4’1 2X 00,104 [2.64] 015381 E 0
0.35 % 10
| 8:89] ‘“ o -20 S I e e —
0.11[2.79] TYP. @ — 1 L g -30
— () | 0.12[3.05] O -40
! i = -50
0.077 [19.56] ] *‘{ 0.55[13.97] |=— D -60
OPTIONAL SPACER PLATE o 70 —
=
NOTES: 1. Unit's mounting surface shall be attached to a heatsink capable of 3 -80 ] —
dissipating the devices power consumption without exceeding the 1—38
operating temperature limits. o 95 975 10 1025 105 1075 11 1125 115
\ 2. All dimensions shown in brackets [ ] are in millimeters. / INPUT FREQUENCY (GHz)

o v
D
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ACTIVE 2X FREQUENCY MULTIPLIER (CONT.)

IMIODEL: SYS2X1326

FEATURES
* Fundamental rejection.................... -70 dBc
e Output POWEr ......cccevmemmrrrrrrsssssannnnns +16 dBm
® Packaging .....ccccuvssssnmmmnnnnnnsssssssnnnnns Hermetically sealed
ELECTRICAL SPECIFICATIONS
INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 10 13.25
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm +10 +12
V+ bias voltage @ 250 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Output power dBm +16
g Fundamental leakage fo 21-26.5 GHz Input dBc -70 -50
E fo 20-21.5 GHz -40 -25
g
o OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
E RF frequency range GHz 20 26.5
-
o RF VSWR 50 ohm reference Ratio 2.5:1
. AN Y,
2
= MAXIMUM RATINGS ADD SUFFIX TO
Specification temperature................ +25°C MODEL NO. OPTIONS
Operating temperature .................... -40 to +65°C WG WR42 waveguide adaptor
Storage temperature.........ccccceenee. -65 to +95°C S Single positive supply

NOTE: Test data supplied at 25°C; fundamental rejection and output power.

OUTLINE DRAWING

—={ 0.62[15.75]
0.38 MOUNTING SURFACE (SEE NOTE 1)
; — pes |/ |
0.13[330] o ED I 0.13[3.30]
TYPE 'K' OR 2,9mm
[=— 0.900[22.86]— 0375 FIELD REPLACEABLE
0.114[2.90] —=| f=— 0,070 0.230 19:58] FEMALE
0.225[5.72] —= y« [1.78] ?' [5.84] 7 N “ CONNECTOR
- (1
0343 f H %
} 0547 GND Vs 0.687
T [13.89] mﬂmml] IN out [17.45]
P/ R
. TYPE 'SMA' FIELD B
s REPLACEABLE [ TR o0 w0gesa v e vote
CONNEGTOR 0.440 OPTIONAL GROUND TERMINAL
—| [t1g [~
NOTES: 1. Unit's mounting surface shall be —! 052 [1321] [~—
attached to a heatsink capable of — [g-ﬁ] ‘k
dissipating the devices power ) |
consumption without exceeding 0.13[3.30] ~ § 0-13[3.30]
the operating temperature limits. A j
2. All dimensions shown in brackets [ ]  OPTIONAL SPACER PLATE" P/N:140918 0.086* [2.18]
k are in millimeters. /
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ACTIVE 2X FREQUENCY MULTIPLIER (CONT.)

IMIODEL: SYS2X2040
FEATURES

* RF input.....cccoiiiiiiiiiiiinnssnnsnssssssssssnnns 10 to 20 GHz
e RF output ....cccoiiiiiiiiiiirinnnsnsssnnsssnss 20 to 40 GHz
® Packaging .....ccccuvssssnmmmnnnnnnsssssssnnnnns Hermetically sealed

ELECTRICAL SPECIFICATIONS

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 10 20
RF VSWR 50 ohm reference Ratio 3:1
RF power range dBm +9 +13
V+ bias voltage @ 250 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Output power dBm +12 +15 E
Fundamental leakage Input dBc -16 -5 %
=
OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX. %
RF frequency range GHz 20 40 g
RF VSWR 50 ohm reference Ratio 2.75:1 g
RF power dBm +15 9'
(7]
NOTE: Test data supplied at 25°C; MAXIMUM RATINGS
fundamental rejection and output power. Specification temperature................ +25°C

Operating temperature -40 to +65°C
OUTLINE DRAWING Storage temperature.........ccccecveenneen. -65 to +95°C

—-i 062[15.75]
—~ 8% | /- MOUNTING SURFACE (SEE NOTE 1 ADD SUFFIX TO
ojs[aso] é AN MODEL NO. OPTION
T o m; S Single positive supply
TYPE K OR 2.9
[ 0.0002286]—w Q.37 FIELD REPLAGEABLE
0.1142.90] —| 0070 0.230 19.53] FEMALE
0225572 —| | f== (178 Bs— ‘! | CONNECTOR

8 i |
. GND v+
0.687
— s M| ot 07
v v l Fundamental —

TYPE 'SMA FIELI:+) = ( HARMONICS 2X Fundamental -----
06321(;0'[[759%]: «?* REPLACEABLE |I f\ "N\ xe0 100 [2.54] THRU MTG. HOLE
’ ’ CONJ&Q"T%E 0440 |- OPTIONAL GROUND TERMINAL 20 .
| [11.18] [ . F===F D e == =
RE
—=1 0.52[13.21] [~— -c%o 10
—w| 028 ‘k E’VE
[7.11] T 2. o o
O & , =2
0.13[3.30] & { 0.13[3.30] o E E 10
S 7 s
OPTIONAL SPACER PLATE* P/N:140918 0.086* [2.18] ) <D( % 20
o
zZ<
557 a0 —
NOTES: 1. Unit’'s mounting surface shall be attached to a heatsink capable of © 20 /
dlSSlpa}tlng the devices power consumption without exceeding the 10 11 12 13 14 15 16 17 18 19 20
operating temperature limits. INPUT FREQUENCY (GHz)

K 2. All dimensions shown in brackets [ ] are in millimeters. /

o /
@D
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ACTIVE 2X FREQUENCY MULTIPLIER (CONT.)

IMIODEL: SYS2X1224

FEATURES
* High fundamental rejection............ -70 dBc
e Output POWEr ......cccevmemmrrrrrrsssssannnnns +10 dBm

¢ RF output monitor
® Packaging .....ccccevsnsssnmmmnnnnnnsssssssnnnnns Hermetically sealed

ELECTRICAL SPECIFICATIONS

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 11.24 13.24
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm -5
V+ bias voltage @ 250 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN TYP. MAX.
g Output power dBm +3 +10
§ Fundamental leakage Input dBc -70 -50
E OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
= RF frequency range GHz 22.48 26.48
'% RF VSWR 50 ohm reference Ratio 2.5:1
5' RF power dBm 0
= \ RF monitor dBm -20 /

MAXIMUM RATINGS

Specification temperature....
Operating temperature ........
Storage temperature..............ccc.....

NOTE: Test data supplied at 25°C;
fundamental rejection, output power and RF monitor.

OUTLINE DRAWING

MOUNTING SURFACE (SEE NOTE 1)

15051 —| Va ADD SUFFIX TO
— MODEL NO. OPTIONS
2\, 0.12[3.05] .
| @aOp WG (WR42) WR42 output waveguide
SMA FIELD S Single positive supply
011 —=f 0.250 [6.35] REPLACEABLE
[2.79] 1 —=| 0.13(3.30] .1 038 |e CONNECTOR
I l % 19.65] (TYP. 3 PLACES)
0250 | f TP,
635 { 2l 1= T
f 1 Vs CPL
0.700 0980
; 20[17.78] | ou [24.89] Fundamental e
[30.48] l v N l % HARMONICS | 2X Fundamental -----
[T o 10 N O S S O I
A\ F---F---F"-
e 1.03026.16] a—L 2X 00,104 (2.64] 015381 0

035
=1 8.89] ‘“

OUTPUT POWER (dBm)
N
o

0.11[2.79] TYP. L
7@ @ 0.12[3.05] '50
1 ﬁ -
I L -60
OPTIONAL SPAO(':%?Fz QLSASTGE] % 05501397 -70
- . . -80 — |
NOTES: 1. Unit's mounting surface shall be attached to a heatsink capable of 90
dissipating the devices power consumption without exceeding the -100
’ e 11 115 12 125 13 13.5
operating temperature limits. INPUT FREQUENCY (GHz)
\ 2. All dimensions shown in brackets [ ] are in millimeters. /
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FEATURES

¢ Fundamental rejection

e Packaging

IMIODEL: SYS2X2640WG

e Output POWEr ......cccevmemmrrrrrrsssssannnnns

+15 dBm
Hermetically sealed

ACTIVE 2X FREQUENCY MULTIPLIER (CONT.)

ELECTRICAL SPECIFICATIONS

~

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 13 20
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm +9 +13
V+ bias voltage @ 250 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Output power dBm +13 +15 E
Fundamental leakage Input dBc -80 -50 %
Third-harmonic leakage Input dBc -30 -15 E
k)
OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX. B
RF frequency range GHz 26 40 g
RF VSWR 50 ohm reference Ratio 2.5:1 9'
\ RF power dBm +15 / =

MAXIMUM RATINGS

Specification temperature....
Operating temperature
Storage temperature..............ccc.....

NOTE: Test data supplied at 25°C;
fundamental rejection and output power.

OUTLINE DRAWING

2’;*535[592’;1]7 /~ MOUNTING SURFACE (SEE NOTE ) ADD SUFFIX TO
T — IMIODEL NO. OPTION
s H S Single positive supply
@ @ N
= W)
— 4X.100 [2.54]
DIA. THRU 4X #4-40
TYPESMA oto0s § 0104 Gne-2s
REPLACEABLE © i i1
conEnEN (et = Fundamental ——
B | 1050 2X Fundamental -----
[26.67] ———
D b o5 HARMONICS | 3X Fundamental
@ @ & 131.75] (@)1 I I Y eepepepny: poppepeers SUpspepepny ppepepepe npayepupey Mgy mpe g
N 0.38 T —
Lssl | @ 'D; & 0
-~ %1% [051] [~ OPTIONAL GROUND TERMINAL A
[3.175] L
CONFORMS TO WR28 o 25 —
r— 1.936 [49.174] +.02 [0.51] ——=| COVER FLANGE o« ~k—- il NG
— w A
= JAVA = -50
®_B - 0.80 o)
043 H [20.32] a -75
[10.92] - 5
f & -100
3 12
NOTES: 1. Unit's mounting surface shall be attached to a heatsink capable of O -125
dissipating the devices power consumption without exceeding the 150
operating temperature limits. 13 14 15 16 17 18 19 20
K 2. All dimensions shown in brackets [ ] are in millimeters. / INPUT FREQUENCY (GHz)

/
@D
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ACTIVE 2X FREQUENCY MULTIPLIER (CONT.)

IMIODEL: SYS2X1428
FEATURES

* High fundamental rejection............ -70 dBc
e Output POWEr ......cccevmemmrrrrrrsssssannnnns +17 dBm
® Packaging .....ccccuvssssnmmmnnnnnnsssssssnnnnns Hermetically sealed

ELECTRICAL SPECIFICATIONS

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 14
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm +12
V+ bias voltage @ 220 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
g Output power dBm +14 +17
E Fundamental leakage Input dBc -70 -60
E Third-harmonic leakage Input dBc -60
E OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
'% RF frequency range GHz 28
g RF VSWR 50 ohm reference Ratio 2.5:1

NOTE: Test data supplied at 25°C;

fundamental rejection and output power. MAXIMUM RATINGS
Specification temperature....

OUTLINE DRAWING Operating temperature ........

Storage temperature..............ccc.....
—=  0.62[15.75]
. 038 |, [‘7 MOUNTING SURFACE (SEE NOTE 1)
| s 7| /- ADD SUFFIX TO
0.13[3.30] o EDI 0.13[3.30] MODEL NO. OPTIONS
WG (WR28) WR28 output waveguide
0,900 [22.66] 0375 TYPE 'K' OR 2.9mm . o
0114290 —| |=— 000 0230 900 [22. (53 FIELD REPLACEABLE S Single positive supply
0225572 —+| | = (78 7 84— ‘i l CONNECTOR VH Very high fundamental
0,343 T = r_\ ‘ T rejection (80 dBc)
671) GND Vs 0887
T et NMWI] IN out [17.45]
+ /S v Y, Fundamental e
TYPE 'SMA' FIELD 5 A 2X Fundamental -----
0311 [7.90] —»| REPLACEABLE |] ﬁ'\ ™\_ X20 100 [254] THRU MTG. HOLE HARMONICS | 3X Fundamental - —-—
0.200" [5.08]—»| FEMALE L
CONNECTOR 0.440 OPTIONAL GROUND TERMINAL
| [11.18] [ £ 20 — === === 1]
10
] e @
- 8 '
| T 10
> .
0.13[3.30] o e i 0.13 [3.30] % ;2;8
o
OPTIONAL SPACER PLATE* P/N:140918 / 0.086* [2.18] J 5 :gg
£ 60 b——tat-— e
. . . 2 . ==
NOTES: 1. Unit’'s mounting surface shall be attached to a heatsink capable of fe) gg [ IS S— —
dissipating the devices power consumption without exceeding the
operating temperature limits. 13.5 13.6 13.7 13.8 13.9 14 14.1 142 14.3 14.4 145
\ 2. All dimensions shown in brackets [ ] are in millimeters. / INPUT FREQUENCY (GHz)

\_ /
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ACTIVE 2X FREQUENCY MULTIPLIER (CONT.)

IVIODEL: SYS2X1530

* High fundamental rejection............ -90 dBc
e Output POWEr ......cccevmemmrrrrrrsssssannnnns +20 dBm
¢ RF output monitor
® Packaging .....ccccevsnsssnmmmnnnnnnsssssssnnnnns Hermetically sealed
ELECTRICAL SPECIFICATIONS
INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 15
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm -20
V+ bias voltage @ 450 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Output power dBm +18 +20 E
Fundamental leakage Input dBc -90 -75 %
Third-harmonic leakage Input dBc -80 E
k)
OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX. B
(=]
RF frequency range GHz 30 E
RF VSWR 50 ohm reference Ratio 2.5:1 9'
\ RF monitor dBm -2 / =
NOTE: Test data supplied at 25°C; MAXIMUM RATINGS
fundamental rejection, output power and RF monitor. Specification temperature....
Operating temperature ........
OUTLINE DRAWING Storage temperature..........ccccceeueene
0.75 MOUNTING SURFACE (SEE NOTE 1)
_fl[w.os] 7 / ¢
@ @X:@ _ 0.12[3.05]
011~ 0.250 [6.35) . REPLAGEABLE
SO T e oM B Rt
T o020 | n % L
635 § [z=l 1=
f P Vi CPL Fundamental ~———
0.700 0.980 25 2X Fundamental -----
1.20[17,78] ou [24.89] 30.48] 3X Func!amental -—--
[30.48] l v GND %0 HARMONICS RF Monitor _—-
| 7 ] 20 -
l— 0.15[3.81] 10
f=— 1.080[26.16] —»| 2X ©0.104 [2.64] U ’E‘ 0
0.27 |=— o T T 1 J——|]—-—F=F—=
— 5% | ol c -;8
T -
0.11 [2.79] TYP. 7@ C) 0.12[:05] g ‘28
g -
f — o -50
OPTIONAL sp/?é%g QI?A‘:SI'?E] % 055113571 '5 -60 S I N—
o . F—-1T""|" e —=-—
NOTES: 1. Unit’s mounting surface shall be attached to a heatsink capable of 5 _28
dissipating the devices power consumption without exceeding the O 90 A —
operating temperature limits. -100
\ 2. All dimensions shown in brackets [ ] are in millimeters. / 145146 14'7|111153T1;4:-R9EQ1?JEI1\1%:/ (1(?}.52;5.3 154155

o v
@
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ACTIVE 2X FREQUENCY MULTIPLIER (CONT.)

IMIODEL: SYS2X1734

FEATURES
* High fundamental rejection............ -50 dBc
e Output POWEr ......cccevmemmrrrrrrsssssannnnns +18 dBm

e Packaging

ELECTRICAL SPECIFICATIONS

Hermetically sealed

~

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 16 17 17.5
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm +12
V+ bias voltage @ 250 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
(7]
5 Output power dBm +13 +18
B Fundamental leakage Input dBc -50
g
: OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
E RF frequency range GHz 32 34 35
'% \ RF VSWR 50 ohm reference Ratio 2.5:1 /
5
=
NOTE: Test data suppl_led lat 25°C; MAXIMUM RATINGS
fundamental rejection and output power. Specification temperature................ +25°C
Operating temperature -40 to +65°C
OUTLINE DRAWING Storage temperature..........ccccceeene -65 to +95°C
—=| 0.62[15.75]
. [822} ‘k r;- MOUNTING SURFACE (SEE NOTE 1) ADD SUFFIX To
012[3301 ‘ 013[320] MODEL NO. OPTIONS
T o m; WG WR28 output waveguide
[=— 0.900 [22.86] —»| 0375 IYPE K QR 20mm S Single positive supply
0.114[290] —>|  |=— 0.070 0.230 (8.53] FEMALE
0225 (5.72] »‘ 0 (78} Bed— ‘ﬁ | CONNECTOR
- (1
= % e i DN
0.547 0.687
T [13.89] IN . ouT [17.45]
_®_/' Fundamental ~———
TYPE 'SMA' |=|E|_[t / B HARMONICS 2X Fundamental -----
0.311 [7.90] —=| = REPLACEABLE |] ™NC 30
0.200* [5.08]—=] FEMALE X20 .100 [2.54] THRU MTG. HOLE
CONNECTOR 0.440 OPTIONAL GROUND TERMINAL 20 L —
—| [11.18] 10 -
mf i A
it “i g :;8
) Il w
0.13[3.30] hd { 0-13[3.30] = -30
A O -40
OPTIONAL SPACER PLATE* P/N:140918 0.086" [2.18] J ~ -50
T 60 —
5 70
NOTES: 1. Unit’'s mounting surface shall be attached to a heatsink capable of O -80
dissipating the devices power consumption without exceeding the -90
operating temperature limits. -100, — 16 165 17 175 18
\ 2. All dimensions shown in brackets [ ] are in millimeters. / ' INPUT FREQUENCY (GHz)
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ACTIVE 2X FREQUENCY MULTIPLIER (CONT.)

IMIODEL: SYS2X1735

FEATURES
* High fundamental rejection............ -70 dBc
e Output POWEr ......cccevmemmrrrrrrsssssannnnns +18 dBm
¢ RF output monitor
® Packaging .....ccccevsnsssnmmmnnnnnnsssssssnnnnns Hermetically sealed
ELECTRICAL SPECIFICATIONS
INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 17.5
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm -20
V+ bias voltage @ 450 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Output power dBm +18 E
Fundamental leakage Input dBc -70 -50 %
=
OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX. %
RF frequency range GHz 35 g
RF VSWR 50 ohm reference Ratio 2.5:1 =)
RF monitor dBm -2 g
N K
NOTE: Test data supplied at 25°C; MAXIMUM RATINGS
fundamental rejection, output power and RF monitor. Specification temperature +25°C

Operating temperature ........ -40 to +65°C
OUTLINE DRAWING Storage temperature..........ccccceruene -65 to +95°C
MOUNTING SURFACE (SEE NOTE 1)

e [109'1)55] ——1 /' #
J 0.12[3.05]

011 —= 0.250 [6.35]

[2.79] 7 —~| 0.13[3.30] 038 |w_
et e TR

0250 | il :

635 { 2l 1=

SMA FIELD
REPLACEABLE
CONNECTOR
(TYP. 3 PLACES)

? T - — ‘ T Fundamental —
0700 * 0550 2X Fundamental -----
120[17.75] s ou [24.89] %0 HARMONICS RF Monitor ———-—
[3048] l v GND ol [ T T T T __
[T [é | £ 10
o == L
[=— 1,030 [26.16] 4’1 2X 00,104 [2.64] 015381 o _18 = — =
0.27 [w— o
L [g.gg} ‘« 6.86] § -20
- -30
0.11[2.79] TYP. L
7@ ©)] 0.12[3.05] 8 gg
T ﬁ = - I—
0.077 [19.56] ] "{ 0.55[13.97] |=— E -60
OPTIONAL SPACER PLATE (- -70
>
O -80
NOTES: 1. Unit's mounting surface shall be attached to a heatsink capable of -90
dissipating the devices power consumption without exceeding the -100174 17425 1745 17475 175 17525 1755 17575 176
operating temperature limits. ’ ’ INPUT.FRE UENCY GHz. ’ ’
\ 2. All dimensions shown in brackets [ ] are in millimeters. / Q ( )

o /
@
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MODEL: SYS3J042072

ELECTRICAL SPECIFICATIONS

Input frequency range 1.4 -24GHz
Output frequency range 42-7.2GHz
Input power range 4 dBm

Output level +12 dB typical
Harmonic rejection
Input -20 dB typical
Output -15 dB typical
Input, output VSWR 2.5:1 typical
+5/150

\DC voltage/current

J

OUTPUT POWER VS. FREQUENCY
(Pm =+10 dBm)

E 14

213

(dBm)

12
11

10

9
8

OUTPUT POWER

7

4000 4500 5000 5500 6000 6500 7000
FREQUENCY (MHz)

HARMONIC REJECTION

X3

5+ X1+ X2

X6

X4 _ x5

X7

X9 |

OUTPUT POWER (dBm)
o

2500 5000 7500 1000012500 1500017500
FREQUENCY (MHz)

ACTIVE FREQUENCY TRIPLERS

OUTLINE DRAWING

157637

.

MOUNTING HOLES

0.375
[9.525]
TYP.

4X @.100 [@2.54]7%.4.100 [27.94]
© O

O.sgo)lﬂﬂm]i}
[14.986]
! Q 0

T

0.740
[18.796]

{
INPUT. 7 OUTPUT
0.075 [1.905] Lﬁ" 0.425 [10.795]
0.275 [6.985]
1
0-200 [5'085 EI_.| ._o.?zoo [5.08]
0.370 :
9:308] ‘ 0.370 [9.398]
0.410 [10.41] —-—»‘
= -

o

0.200 [5.08]

1

10.250 [6.35]+«—~—- 0.300 [7.62]

NOTE:

1. All dimensions shown in brackets [ ] are in millimeters.

~

/




C-34B/434 Revised: 03/26/14

ACTIVE FREQUENCY TRIPLERS (CONT.)
MODEL: SYS02J

ELECTRICAL SPECIFICATIONS

FUNCTIONAL BLOCK DIAGRAM

Input frequency range 1.4-24 GHz
Output frequency range 42-7.2 GHz
Input power range 4 dBm
Output level +12 dB typical T —
Harmonic rejection TR —

Input -20 dB typical

Output -15 dB typical
Input, output VSWR 2.5:1 typical

kDC voltage/current +5/150 /

OUTPUT POWER VS. FREQUENCY

(P = +10 dBm) OUTLINE DRAWING

Y
N

3
|

d
o ®
/

_
—_

-
o

©.073 [©1.85]

050 fe—— .820 [20.83] ———»] MgtJE’\lSTING
[ .27]7' —»| [«+—.050[1.27] (4 PLACES)

[{e)

8

7

4000 4500 5000 5500 6000 6500 7000 ? =5 222 [5.639]
v

FREQUENCY MHz) | | ~ feeees o000

344 [8.738] = S 4411118
HARMONIC REJECTION ! O Lol [Eo—"O )

IN
1 ‘F 4 ouT
10 X3 | 460 [11.68] \ +V

PCB
5Fx1 - xo : X6 ooz
5 X4 _ x5 |

1
B - X9 92 (2337 ———

OUTPUT POWER

0000:!

S
(=
=
o
=
m
0
)
)
(=]
=]
(=
(1]
-
(1)

OUTPUT POWER (dBm)
o

2500 5000 7500 1000012500 1500017500 NOTE:
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PASSIVE FREQUENCY TRIPLERS

MODEL: MX3M320400

ELECTRICAL SPECIFICATIONS /

Input frequency range 10.66 — 13.33 GHz
Output frequency range 32 -40 GHz
Input power range 8 -12 dBm
Harmonic rejection
Fundamental -55 dBc typical
\ 0dd harmonic -55 dBc typical J

OUTPUT POWER VS. FREQUENCY

2 OUTLINE DRAWING

-4
o MIXF

OUTPUT POWER (dBm)
&
4

A, 06
10 ~ won o | /-t
324 336 3438 36 372 384 396 408 Slireur )

613

OUTPUT FREQUENCY (GHz) 2 i85

(&
AN

368 (9.35]

* [9?470]

FUNDAMENTAL HARMONIC REJECTION i
VS. FREQUENCY

x2 .38 \__ X20.079[2.01]
0 [9.65] MOUNTING HOLES

N P 43— |
ot e o e A -
-25
-30
-35
-40 NOTES:
gg X1 1. Optional input connectors SMA, K or output connectors
-50 K, V or GPO type male.

-60
-65 E
70 e 4lafeere 2l -

75 S g e
-80
106 1.0 14 118 122 126 130 134 3. All dimensions shown in brackets [ ] are in millimeters.

INPUT FREQUENCY (GHz) k /

200
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o
-
-
o
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N 2. Optional waveguide output available,
please contact MITEQ.

REJECTION (dBc)
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ACTIVE 3X FREQUENCY MULTIPLIER

IVIODEL: SYS3X2327

FEATURES
+ High fundamental rejection............ -50 dBc
o Output POWETF ...ccceerreerrcrr e +10 dBm

e Packaging.......cceevrmmmmmmmrnnsssnnnnnnnnnnas

ELECTRICAL SPECIFICATIONS

C-34B Revised: 06/18/14

o

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 7.66 9
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm +3
V+ bias voltage @ 180 mA max. VDC 9 16
V- bias voltage @ 15 mA max. -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN TYP. MAX.
Output power dBm +7 +10
Fundamental leakage Input dBc 60 40 2
Second-harmonic leakage Input dBc 50 30 E
Fourth-harmonic leakage Input dBc 50 20 o
=
m
OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX. :
RF frequency range GHz 23 27 3
\ RF VSWR 50 ohm reference Ratio 2.5:1 / e
(1]
-y
(]
NOTE: Test data supplied at 25°C; fundamental rejection, MAXIMUM RATINGS
output power, second- and fourth-harmonic suppression. Specification temperature................. +25°C
Operating temperature ..........cc....... -40 to +65°C
OUTLINE DRAWING Storage temperature..........ccccceeene -65 to +95°C
: [?;Eélhsi 7 I\:IOUNTING SURFACE (SEE NOTE 1) QIDODDEII_J::“FOI_X TO DPTIONS
0.13[3.30] @ ) 0.13[3.30] WG (WR42) WR42 OUtpUt Waveguide
S Single positive supply
0.114[2.90] 0.070 0.230 [~ o0z e — ?93573? EEEE'EELEE%T:CE;&ELE
0.225[5.72] ‘:L [1.78] ﬁ' [5.84] ‘ﬁ " CONNECTOR Output Power
¥ H—( T 2X Fundamental ——-
0.547 GND V4 0.687 Fundamental -
-1 [13.89] N . out [17{51 4X Fundamental -----
[ IS
SMA' H HARMONICS
00321(;0[?59%]: TYEEPSL'\A?EEEEE |l ‘ﬁ\ TN\ X20 100 [2:54] THRU MTG. HOLE . 20 —]
CONNECTOR 0440 |- OPTIONAL GROUND TERMINAL [S
—| 1118 [~ % 0
—=1 0.52[13.21] [=— E 20
e [%?] “* ”;J Lol
0.13[3.30] & & 0.13[3.30] 8 A3 N_-_*-a-\. ~
[ TN -
OPTIONAL SPACER PLATE* P/N:140918 / 0.086" [2.18] J E 60 ‘\\___ - \\\\\ - 2
= N <7 >
-80 ol = =2
NOTES: 1. Unit's mounting surface shall be attached to a heatsink capable of 8 R B
dissipating the devices power consumption without exceeding the -100
operating temperature limits. 7600 7800 8000 8200 8400 8600 8800 9000
k 2. All dimensions shown in brackets [ ] are in millimeters. / INPUT FREQUENCY (MHz)

IvwvnT=oy

100 Davids Drive, Hauppauge, NY 11788 e TEL: (631) 439-9220 e FAX: (631) 436-7430 * www.miteq.com
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ACTIVE 3X FREQUENCY MULTIPLIER (CONT.)
IMIODEL: SYS3X3334
FEATURES

* High fundamental rejection............ -80 dBc
e High output power ..........ccceeeviuneenns +23 dBm
® Packaging .....ccccuvssssnmmmnnnnnnsssssssnnnnns Hermetically sealed

ELECTRICAL SPECIFICATIONS

(1)
=
(5]
=2
(=]
(=]
o
o
o
-
-
o
5
=2
=

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 1.1 11.6
RF VSWR 50 ohm reference Ratio 2:1
RF power range dBm +15
V+ bias voltage @ 320 mA max. VDC 9 16
V- bias voltage @ 25 mA max. VDC -9 -16

TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Output power dBm +21 +23
Fundamental leakage Input dBc -80 -70
Second-harmonic leakage Input dBc -80 -60

OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 33.3 34.8
RF VSWR 50 ohm reference Ratio 2:1

NOTE: Test data supplied at 25°C;

fundamental rejection and output power.

OUTLINE DRAWING

-

062 [15.75]

. 0.38 MOUNTING SURFACE (SEE NOTE 1)
65 [~ D *
0.13[3.30] o 3 ; I 0.13[3.30]

=— 0.900 [22.86] —»|

0.375

MAXIMUM RATINGS

Specification temperature....
Operating temperature
Storage temperature..............ccc.....

ADD SUFFIX TO

.

TYPE K’ OR 2.9mm
FIELD REPLACEABLE
0.114[2.90] —{ |=— 0.070 0.230 [9.53] FEMALE
0.225[5.72] —»=| ‘+ [1.78] ﬁ' [5.84] " ‘i " CONNECTOR
- (]
4 0343 f 3 F—
GND V.
0.547 N * 0.687
T [13.89] out [17.45]
P/ u /
. TYPE 'SMA' FIELD .
%00 o] REPLACEABLE |I ‘ﬁ;\ T\ X20 100 (2.54] THRU TG, HOLE
’ ) CONNECTOR 0440 |- OPTIONAL GROUND TERMINAL
= (1118 [
—*1 052 [13.21] [+—
| 028 |4
[7.11]
o B |
0.13[3.30] hcd ¥ 0.13[330]

OPTIONAL SPACER PLATE* P/N:140918 /

NOTES: 1. Unit's mounting surface shall be attached to a heatsink capable of
dissipating the devices power consumption without exceeding the
operating temperature limits.

2. All dimensions shown in brackets [ ] are in millimeters.

0.086" [2.18] j

)

MODEL NO. OPTIONS

WG WR28 output waveguide

S Single positive supply
Fundamental e
2X Fundamental -----

HARMONICS 3X Fundamental -—--

_. 25

[$)

g

T 0

=

g 25

o

5 -50

o

5 75

O - -t -

-100

1.1 11.05 11.1 11.15 11.2 1125 11.3 11.35 11.4 11.45 11.5 1155 11.6
INPUT FREQUENCY (GHz)

/
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ACTIVE 3X FREQGUENCY MULTIPLIER (CONT.)

IMODEL: SYS3X3550WG

FEATURES

* High fundamental rejection............ -90 dBc

e Output POWEr ......cccevmemmrrrrrrsssssannnnns +14.5 dBm

® Packaging .....ccccuvssssnmmmnnnnnnsssssssnnnnns Hermetically sealed

ELECTRICAL SPECIFICATIONS

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 11.8 11.9
RF VSWR 50 ohm reference Ratio 2:1
RF power range dBm +13
V+ bias voltage @ 300 mA max. VDC 15
V- bias voltage @ 20 mA max. VDC -15
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Output power dBm +14.5 E
Fundamental leakage Input dBc -90 %
Second-harmonic leakage Input dBc -65 -55 E
k)
OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX. B
RF frequency range GHz 35.4 35.7 g
RF VSWR 50 ohm reference Ratio 2:1 9'
(7]

NOTE: Test data supplied at 25°C;

leakage at 1X and 2X output power. MAX,',ML,'M RATINGS
Specification temperature....

OUTLINE DRAWING Operating temperature ........

Storage temperature..............ccc.....

Zéxszsg[gg]]i_»—’ /~ MOUNTING SURFACE (SEE NOTE 1)
) [ — ADD SUFFIX TO
e d i MODEL NO. OPTION
@ e | H - S Single positive supply
= 4X.100[2.54]
1.525 [38.735] ——=| DIA. THRY 4X #4-40
TvPE FS"EV',_‘}, . [:jo.ujo 5 o8 / . 0.100 [2.54] UNC-28B
REPLACEABLE ® ‘n & T
CONNECTOR @ L — T Fundamental _
Ej# [;é’g% 2X Fundamental ----
1 3X Fundamental -—-
@ BIS, [311.?755] HAHMEN_IC_S____“"_
9 0.38 T — -7 b i
[ |E @J 2 o
el 051~ \OPTIONAL GROUND TERMINAL Q
CONFORMS TO WR28 ~
|e— 1.936 [49.174] .02 [0.51] ——=] COVER FLANGE E -25
o o [FEX ! =
—e© 1 H o) e 0
! = g 75
E J—
)
0-100 ™
NOTES: 1. Unit's mounting surface shall be attached to a heatsink capable of
dissipating the devices power consumption without exceeding the 11725 11750 11775 11800 11825 11850 11875 11900 11925
operating temperature limits. INPUT FREQUENGY (MHz)
K 2. All dimensions shown in brackets [ ] are in millimeters. /

o v
@
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ACTIVE 3X FREQUENCY MULTIPLIER (CONT.)

IVIODEL: SYS3X3637

FEATURES

* High fundamental rejection............ -60 dBc

e Output POWEr ......cccevmemmrrrrrrsssssannnnns +15 dBm

® Packaging .....ccccuvssssnmmmnnnnnnsssssssnnnnns Hermetically sealed

ELECTRICAL SPECIFICATIONS

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 12.2 12.5
RF VSWR 50 ohm reference Ratio 2.1:1
RF power range dBm +13
V+ bias voltage @ 200 mA max. VDC 9 15
V- bias voltage @ 20 mA max. VDC -9 -15
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
g Output power dBm +12 +15
B Fundamental leakage Input dBc -60 -50
E Second-harmonic leakage Input dBc -70
: Fourth-harmonic leakage Input dBc -55
i
E' OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
5' RF frequency range GHz 36.6 37.65
= \ RF VSWR 50 ohm reference Ratio 2.1:1 /

NOTE: Test data supplied at 25°C; fundamental rejection, output power

MAXIMUM RATINGS

and second-harmonic leakage. Specification temperature....
OUTLINE DRAWING Operating temperature ........
Storage temperature..............ccc.....
—={ 0.62[15.75]
. [g.gg] \“D MOUNTING SURFACE (SEE NOTE 1) ADD SUFFIX TO
1 ' { MODEL NO. OPTIONS
0131330 o) m@ WG WR28 output waveguide
09002286 —n| 075 TYPE K OR 2.9mm S Single positive supply
0114 12.90] ~ 0070 _ 0280 e [9.53] FIELD AEPLACEABLE
0.225[5.72] |- [1.78] j' [5.84] ‘E || CONNECTOR
- (0
0.343 B
2 1 v— ‘ oiw g;n'gan;ental |
} [%52;] HWHMD IN out [17.45] undamental -----
| v 3X Fundamental - —--
yPE S FIEL!} / - 20 HARMONICS | 4X Fundamental ——-
0311 [7.90] —= REPLACEABLE |] E ™\_ X20 100 (254 THRU MTG. HOLE — =T == == ="
0.200* [5.08]—=| FEMALE \\ 10
CONNECTOR 0.440 OPTIONAL GROUND TERMINAL —
—| [t1g] [ £ 0
8 10
gt
: -30
5 =
0.13330] o © & 013 [3.30] O -40
f e 0L
OPTIONAL SPACER PLATE* P/N:140918 e 0.086" [2.18] J E -60 S el R e —
E -70 e b
NOTES: 1. Unit’'s mounting surface shall be attached to a heatsink capable of O 'gg ==
dissipating the devices power consumption without exceeding the 1'00
operating temperature limits. 122 1225 1230 12.35 124 1245 125 1255
K 2. All dimensions shown in brackets [ ] are in millimeters. / INPUT FREQUENCY (GHz)
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ACTIVE 3X FREQGUENCY MULTIPLIER (CONT.)

IVIODEL: SYS3X3738

FEATURES

* High fundamental rejection............ -70 dBc

e Output POWEr ......cccevmemmrrrrrrsssssannnnns +16 dBm

® Packaging .....ccccuvssssnmmmnnnnnnsssssssnnnnns Hermetically sealed

ELECTRICAL SPECIFICATIONS

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 12.5 12.9
RF VSWR 50 ohm reference Ratio 2.1:1
RF power range dBm +13
V+ bias voltage @ 200 mA max. VDC 9 16
V- bias voltage @ 20 mA max. VDC -9 -16

TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Output power dBm +12 +16
Fundamental leakage Input dBc -70 -50
Second-harmonic leakage Input dBc -75

OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 37 38
RF VSWR 50 ohm reference Ratio 2.1:1

NOTE: Test data supplied at 25°C; funda
and second-harmonic leakage.

mental rejection, output power

OUTLINE DRAWING

.

-

062 [15.75]

—

038 r MOUNTING SURFACE (SEE NOTE 1)
19.65] ‘k 7

t

0.13[3.30]

i
3 I 0.13[3.30]

TYPE 'K' OR 2.9mm
FIELD REPLACEABLE
FEMALE
CONNECTOR

(¢]
f=— 0.900 [22.86] —=| 0.375
0.114[2.90) —=]| |=— 0.070 0.230 9.53]
0.225[5.72] —=| f= 178 [5.84] ‘i "
- (]

f EYETR
0.547 GND v+ 0.687
T [13.89] IN out [17.45]
B I /
. TYPE 'SMA' FIELD B
06?&0'%3%]1 REP"AEEG;B\'[E |I ‘E\ \xzra.wo [2.54] THRU MTG. HOLE
’ ' CONNECTOR 0440 |- OPTIONAL GROUND TERMINAL
- (1 [
—=1 0.52[13.21] [=—
] 028 |4
[7.11]
(5 I7aay I
0.13[3.30] hd ; 0.13[3.30]
OPTIONAL SPACER PLATE* P/N:140918 S 0.086" [2.18] J

NOTES: 1. Unit's mounting surface shall be attached to a heatsink capable of
dissipating the devices power consumption without exceeding the

operating temperature limits.
2. All dimensions shown in brackets [

] are in millimeters.

/

MAXIMUM RATINGS

Specification temperature....
Operating temperature
Storage temperature..............ccc.....

ADD SUFFIX TO

MODEL NO. OPTIONS
WG (WR28) WR28 output waveguide
S Single positive supply
1X Fundamental —
2X Fundamental ----
HARMONICS 3X Fundamental - —-
00—
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€ 0
g -10
I ‘20
W .30
3 40
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ACTIVE 3X FREQUENCY MULTIPLIER (CONT.)

FEATURES

¢ High fundamental rejection

e Output power
e Packaging

IVIODEL: SYS3X3842

+16 dBm
Hermetically sealed

ELECTRICAL SPECIFICATIONS

~

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 12.6 14
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm +12
V+ bias voltage @ 200 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
g Output power dBm +15 +16
B Fundamental leakage Input dBc -70 -60
E Second-harmonic leakage Input dBc -70 -60
é OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
'% RF frequency range GHz 38 42
g RF VSWR 50 ohm reference Ratio 2.5:1

NOTE: Test data supplied at 25°C; fundamental rejection
and output power.

OUTLINE DRAWING

MAXIMUM RATINGS
Specification temperature....
Operating temperature

Storage temperature..............ccc.....
—=| 0.62[15.75]
. 0.38 ‘Fr;- MOUNTING SURFACE (SEE NOTE 1)
{ o569 | ADD SUFFIX TO
0.13[3.30] o Eljl 01313.30] MODEL NO. OPTIONS
PE K OR WG WR28 waveguide adaptor
F=— 0.900 [22.86] —»-| 0.375 'K OR 2.9mm ; iti
0114 290 oo oz 5] FIELD REPLACEABLE S Single positive supply
0.225(5.72] [~ (178 73 [5.84] ™ ‘E " CONNECTOR
0343 T F—( T
[8.71] GND v+ 0.687
- [?fg;] IN out [17.45)
yan " l Fundamental —_—
0311 7:50) TYPE 'SMA' FIELD H |] < 2X Fundamental -----
ol | ™7 REPLACEABLE X20.100 [2.54] THRU MTG. HOLE 3X Fundamental - —--
0.200* 5.08] CONNEELE . [?_14?21 - OPTIONAL GROUND TERMINAL 25 HARMONICS
. s b= - — —fF—— I —
—=1 052[13.21] [*— % 0
] 0.28 | ~
[7.11]‘ E
0.13[3.30] O S & 0.13[3.30] % -25
o
OPTIONAL SPACER PLATE" P/N:140918 o 0.086" [2.18] J ':_> -50
&
8 -75 [
NOTES: 1. Unit's mounting surface shall be attached to a heatsink capable of 100 —F—"—" IRETS N CEL L Eb RIS
dissipating the devices power consumption without exceeding the )
opergtmg t_emperature_llmlts. o 125 1275 13 1325 135 13.75 14
K 2. All dimensions shown in brackets [ ] are in millimeters. / INPUT FREQUENCY (MHz)

\_
@
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ACTIVE 3X FREQUENCY MULTIPLIER (CONT.)

IMIODEL: SYS3X1442

FEATURES

* High fundamental rejection............ -80 dBc

e Output POWEr ......cccevmemmrrrrrrsssssannnnns +16 dBm

® Packaging .....ccccuvssssnmmmnnnnnnsssssssnnnnns Hermetically sealed

ELECTRICAL SPECIFICATIONS

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 14
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm +12
V+ bias voltage @ 180 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Output power dBm +14 +16 E
Fundamental leakage Input dBc -80 -60 E
Second-harmonic leakage Input dBc -80 -60 é
n
OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX. B
RF frequency range GHz 42 g
RF VSWR 50 ohm reference Ratio 2.75:1 9'
(7]
NOTE: Test data supplied at 25°C; fundamental rejection, MAXIMUM RATINGS
output power and second-harmonic leakage. Specification temperature....

Operating temperature ........
OUTLINE DRAWING Storage temperature.........ccccecueenee.

—= 0.62[15.75]
o [g,gg] ‘FD‘ MOUNTING SURFACE (SEE NOTE 1) ADD SUFFIX TO
t é t MODEL NO. OPTIONS
g 0 m@ WG (WR22) WR22 output waveguide
o900 256) 0575 IYPE K ORzomm S Slngle'posmve supply
o.m[[z.eo]] »‘ T 0,070 ?_28340] ‘ﬂl " 1953] T ALE VH Very high fundamental
0.225 [5.72] —={ |- [1.78] 5.84] " CONNECTOR H ;
i i — rejection (80 dBc)
[8.71] ! GND v+ 0887
m [335331 ﬂﬂmumﬂl: IN out [17.45) Fundamental ———
P v 2X Fundamental -----
- l-_ TYPE'SMA FIELD : HARMONICS | 3X Fundamental - —-—
063200*[[59:é]: i REPLA}(:JEE’\/:ﬁtE |] ﬁ O X20 100 [2.54] THRU MTG. HOLE F— - -+ == J-—-
’ ’ CONNECTOR 0.440 OPTIONAL GROUND TERMINAL
== [11.18] [ 0
&
—1 0.52[13.21] [~—
. o.ze[k] S 25
[7.11]‘ o
C) @ | L
0.13[3.30] } 0.13330) % -50
o
OPTIONAL SPACER PLATE* P/N:140918 / 0.086* [2.18] J =
E -75
NOTES: 1. Unit’'s mounting surface shall be attached to a heatsink capable of 5 T N T D P B
dissipating the devices power consumption without exceeding the O -100 p=mmy
operating temperature limits.

k 2. All dimensions shown in brackets [ ] are in millimeters. / 13.8 13.85 13.9 13.95 14 14.05 14.1 14.15 14.2
INPUT FREQUENCY (GHz)

o /
@




4 N
ACTIVE 4X FREQUENCY MULTIPLIER

IMIODEL: SYS4X1146
FEATURES

* High fundamental rejection............ -60 dBc
e Output POWEr ......cccevmemmrrrrrrsssssannnnns +16 dBm
® Packaging .....ccccuvssssnmmmnnnnnnsssssssnnnnns Hermetically sealed

ELECTRICAL SPECIFICATIONS

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 10.25 11.5
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm +12
V+ bias voltage @ 180 mA max. VDC 9 16
V- bias voltage @ 15 mA max. VDC -9 -16
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
(7]
5 Output power dBm +13 +16
E Fundamental leakage Input dBc -60
E Second-harmonic leakage Input dBc
E Third-harmonic leakage Input dBc -45
=
'% OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
5' RF frequency range GHz 41 46
= \ RF VSWR 50 ohm reference Ratio 2.75:1 /
NOTE: Test data supplied at 25°C; MAXIMUM RATINGS
fundamental rejection and output power. Specification temperature....

Operating temperature ........

OUTLINE DRAWING Storage temperature.........ccccecueenee.

—»] 062[15.75] |=—
. MOUNTING SURFACE (SEE NOTE 1
| — wes |/ ; ¢ )
0.13[3.30] é o) ij I 0.13[3.30]
TYPE 'K' OR 2.9mm
[=— 0.900 [22.86] — | 0.375
0.114[2.90] —=| |=— 0.070 0.230 [953] EIEE&ELFéEPLACEABLE
0.225[5.72] —= [~ 1781 7 [5.84] " ‘E " CONNECTOR
- (]
0.343 I H T
8.71 \
- 0.547 GND v 0.687
f [13.89] IN ouT [17.45]
+ / v J
. TYPE 'SMA' FIELD —
06?21()10“[[75?(;)8]]: i« REPLAgEGEtE |l tﬁ,\ X20 .100 [2.54] THRU MTG. HOLE
CONNECTOR 0440 |>- OPTIONAL GROUND TERMINAL
— ({118 [
—=1 052[13.21]
] 028 |
[7.11]
0.13[3.30] o 0.13[3.30]
OPTIONAL SPACER PLATE* P/N:140918 / 0.086" [2.18] J

NOTES: 1. Unit's mounting surface shall be attached to a heatsink capable of
dissipating the devices power consumption without exceeding the
operating temperature limits.

K 2. All dimensions shown in brackets [ ] are in millimeters. /




4 N
ACTIVE 5X FREQUENCY MULTIPLIER

MODEL: SYS5J100100

FEATURES

* High fundamental rejection............ -70 dBc

e Output POWEr ......cccevmemmrrrrrrsssssannnnns +10 dBm

® Packaging .....ccccuvssssnmmmnnnnnnsssssssnnnnns Hermetically sealed

ELECTRICAL SPECIFICATIONS

INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 2
RF VSWR 50 ohm reference Ratio 2.5:1
RF power range dBm +10
V+ bias voltage @ 250 mA typ. VDC +15
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Output power dBm +10
Fundamental leakage Input dBc -70 -50 E
Harmonic leakage Input dBc -70 -50 %
Spurious 980-1020 MHz dBc -80 -60 E
k)
OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX. B
RF frequency range GHz 10 g
RF VSWR 50 ohm reference Ratio 2:1 9'
(7]

MAXIMUM RATINGS
NOTE: Test data supplied at 25°C; Specifigation temperature................ +25°C
fundamental and harmonic leakage and output power. Operating temperature ................... 0 to +40°C

Storage temperature.............ccccuen.. -65 to +125°C
OUTLINE DRAWING

0IBY g5 ﬁsaslégasf ’ 0.162[4.115
5 1 17' § 14.953] oo i e

0472
[11.988] 1 ® T
MAX. | S 1

i ! - = 0.418 [10.617] .04 [1.02]

GND
TYRE ShA \ 1 TYPE SMA
CON&EMTA(IJ'FE +12VDC P:Aé\V\IIEIECTOR Fundamental —_—
out 0.800 [20.32] 3X Fundamental - - - -
" ' ‘ 4X Fundamental -—-—
i 5X Fundamental — —

6X #2-56 X g 6X Fundamental ——
0.100 [2.54] o HARMONICS | 7X Fundamental --------
DP. MOUNTING »
HOLES S T ——— —_——
0240 [6'096]1 [59012%%» e 268868275 ————~}~ ( 0'1205 2[?51{55]935] % 0
{ 13 ° =g — i e
0480 o .
[12.192] *E Fl f % 25
* g i ® © ™ 0550 [13.97) J e -50
I [~ [?97 ;gsr,._,, 0500 [12.70] 3
196 [49.78] n% 75
=T o mm o f < ez T T
NOTES: 1. Unit's mounting surface shall be attached to a heatsink capable of o i :_ G —.
dissipating the devices power consumption without exceeding the W-100=
operating temperature limits. » 202 205 2075 21 2125 2150 2175 2.2
o] INPUT FREQUENCY (GHz)

\ 2. All dimensions shown in brackets [ ] are in millimeters. /

o /
@




4 N
0.15 TO 3 GHz, (X20) MULTIPLIER SUBSYSTEM

MODEL: SYS20M028032

FEATURES N\
e Input/output frequency............... 0.15/3 GHz

e Input/output BW ..........ceeviiinnnenns 10 percent

e Spurious (octave BW)................. -55 dBc

e Power output .......cccceiiiiiiiiinnnnnees +5 dBm

e Noise output.......cccoeeiiiiiiciiiiinnnnes -55 dBm/MHz

)

This integrated 3 stage, (X20) active multiplier subsystem is suitable for receiver LO generation using a reference

g VHF stabilized or voltage-tuned input source. Industry standard size amplifier and multiplier modules are used inter-
2 nally to make the unit easily modified for custom frequencies. These microstrip multiplier modules (“FEM” and “FOM”
) series) are also available as individual “drop-in” components. Intermediate outputs at X5 and X10 are available as an
o option as well.
i
a
:
=)
= INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range MHz 142 150 158
RF power range dBm +10 +13
RF VSWR Ratio 1.5:1
DC power @ +15 volts mA 170
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Conversion loss (X20) 150 MHz dB -5 -10
Adjacent harmonic suppression (X19) 150 MHz dBc -50 -55
(X21) 150 MHz dBc -50 -55
Second harmonic of output
RF suppression (3 GHz reference) 150 MHz dBc -50 -55
Input to output power sensitivity
Input power change divided @ +5 output Ratio 10
by output power change
Spurious nonharmonic suppression 3 GHz dBc -55
Output power, temperature dependence @ +25°C dB/Deg. 0.02
OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range X20 GHz 2.85 3.15
RF VSWR Ratio 1.7:1 2:1
RF power dBm +3 +5
\ Noise power (not including source) dBm/MHz 55 /
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SYS20M028032 TYPICAL TEST DATA

SWEPT OUTPUT POWER
INPUT VSWR OVER TEMPERATURE
5.0:1 5
451
4 +70°C
4.0:1 i —
<) = I +25°C
= 351 @ 3 -40°C
530-1 =
< & /
= 251 = 2
wn o
=> o
2.0:1
1
1.5:1 —
S— ——
1.0:1 0
140 143 145 148 150 153 155 158 160 163 28 2585 29 295 3 3.05 3.1 3.15 3.2 3.25
FREQUENCY (MHz) FREQUENCY (GHz)
MIDBAND SPECTRUM
(VBW=100 kHz) OUTPUT VSWR
10 3.0:1
0 2.75:1
-10 2.5:1
é -20 22.25:1
g -30 < 2.0:1
S -40 51.75.1
-50 1.5:1 —
60 i b 1.25:1 - ——
-70 1.0:1
0 06 12 18 24 3 36 42 48 54 6 28 285 29 295 3 305 31 315 32 3.25
FREQUENCY (GHz) FREQUENCY (GHz)

MAXIMUM RATINGS

Specification temperature....................
Operating temperature
Storage temperature

+25°C
-54 to +85°C
-65 to +125°C

OUTLINE DRAWING BLOCK DIAGRAM

4.75[120.65]

.61[15.52]—»47 3.700[94.21] ——»
(=] (=] (=] (=] (=]

RF INPUT—/IE{

r.o73[1 98]

o

tht+V
RF OUTPUT

Q

0O 0 0 © © © © @ ©

e & 0 Q Q Q 3]
38[9.52)(TYP) —»| |=—

101 [2.56] DIA. THRU
MOUNTING HOLE
(TYP. 4 PLACES)

.60[15.24] —»| I
T @ f FINISH: NICKEL
1.63[41.40] -34[8.56]

.43[10.947]1:4 F—

\ NOTE: All dimensions shown in brackets [ ] are in millimeters.

X5 Filter

1
1

1

—1 X2

>

Filter

Filter

9

S
c
=
)
=
m
0
L)
)
(=]
=}
(=
(1]
-
(1)




2 TO 18 GHz BIPOLAR/SRD/MESFET COVMIB GENERATOR

MODEL: EOMO0218HW4

FEATURES 4 ™
e RF output.......ccceeiiiiiiinnnnee 2 to 18 GHz

e RF input......cccooiiiiiiiiinninnns 0.5 to 1.5 GHz

* High multiplication ratios

¢ Integrated input power amplifier -

* Packaging.......cccuusunnnneennnns Hermetically sealed il II"|,I

This unit is suitable for high-frequency LO generation using a lower frequency phase stable reference. The output
spectrum is easily filtered, due to the large comb spacing (high input frequency and multiplication orders). In addi-
tion, an input low noise power amplifier is provided to allow seamless integration with a +10 dBm input source.

(1)
=
(5]
=2
(=]
(=]
o
o
o
-
-
o
5
=2
=

ELECTRICAL SPECIFICATIONS
INPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 0.5 15
RF power range dBm +7 +13
RF VSWR Ratio 2:1
TRANSFER CHARACTERISTICS CONDITION UNITS MIN. TYP. MAX.
Conversion loss (X2) 1.5 GHz input dB 17 20
(X4) dB 18 21
(X9) dB 24 27
(X12) dB 33 36
OUTPUT PARAMETERS CONDITION UNITS MIN. TYP. MAX.
RF frequency range GHz 2 18
\ RF VSWR Ratio 2:1 /




-

~

EOMO218HWA TYPICAL TEST DATA
OUTPUT POWER VS. FREQUENCY WITH 1500 MHz
(+13 dBm) INPUT A RETURN LOSS
0 —NE—
NI 6
£ -10 — 8 T -
o ~_ ) T~
S -2 = 10
& -3 g
= 4 S 0.9 1 1.1 1.2 13
= -50 I E 1o
2 =
o -70 14 \
Rl D — 1 | 16 1
0 2500 5000 7500 10000 12500 15000 17500 50 8.4 16 148 18
OUTPUT FREQUENCY (MHz) FREQUENCY (GHz)
(Pm = 13 dBm)
(FlN = 1500 MHZ)

Storage temperature ........cccceecieeennnn. -65 to +125°C

=
(=
=
]
=
m
MAXIMUM RATINGS 0
Specification temperature.................... +25°C B
Operating temperature ..........ccccceeeueeee. -54 to +85°C g
(=
Q
-]
(7]

OUTLINE DRAWING BLOCK DIAGRAM

THREAD FOR .086-56UNC-2B X 1.5 LENGTH LOCKING
" HELCAL COIL INSERT PER MS33537 (TYP. 4 PLACES)

—>|

.05 [1.27] TYP. )

—

1.185 [30.099]
485 [12.319]

E

q“T”

20[508)  09225] s 2185537
r; 4 ll——2005080 —
é 25 [6.35] | and 9] T
T o 680
G ? (1811 17.27] — |+dC .75 [19.05]
. . 193[23.62)
@ E@ IN out ® j—*— ¥
.38 [9.65] "B" "B" 0912201

TYPE "SMA" FIELD REPLACEABLE

FEMALE CONNECTION
(TYP. 2 PLACES)

38 [9.65]

BN

15 [3.81] TYP.

{
7N Y ]
‘}{' @ 5 .200 [85.08]

{

i

K NOTE: All dimensions shown in brackets [ ] are in millimeters.

BIAS ©

"]

O RF
OUTPUT

448
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ACTIVE MULITPLIER ASSEMBLIES

MAX4MO050055-14P
5 TO 5.5 GHz, MID OUTPUT LEVEL

X 4 ACTIVE MULTIPLIER
ASSEMBLIES

OPTIONS

ELECTRICAL SPECIFICATIONS
1.25 - 1.375 GHz minimum

Input frequency

Input power +10 dBm minimum ° Input Power +5 to +20 dBm
Input VSWR 2:1 typical
Output frequency 5-5.5 GHz minimum

Output power +14 dBm minimum

Output power flatness (at +25°C)

+1.5 dB maximum

Output spurious rejection -60 dBc typical

Output harmonic rejection -15 dBc typical

Rejection of input harmonics -50 dBc typical FUNCTION_"“‘ BLOCK DIAGRAM
Output VSWR 21 ypical For units below 26 GHz

DC power +15 VDG, 250 mA

SWEPT OUTPUT POWER

(with +10 dBm input) IN
19

~[> ouT

OUTPUT POWER (dBm)

1 5.2 53 5.4
OUTPUT FREQUENCY (GHz)

s

MAX4MO062071
6.2 TO 7.1 GHz, MID OUTPUT LEVEL

MAX4M400480
40 TO 48 GHz, MID OUTPUT LEVEL

(1)
=
(5]
=2
(=]
(=]
o
o
o
-
-
o
5
=2
=

ELECTRICAL SPECIFICATIONS
1.55 - 1.78 GHz minimum

ELECTRICAL SPECIFICATIONS

Input frequency Input frequency 10 — 12 GHz minimum

Input power +10 dBm typical Input power +10 dBm minimum
Input VSWR 2:1 typical Output frequency 40 — 48 GHz minimum
Output frequency 6.2 — 7.1 GHz minimum Output power +8 dBm minimum

Output power +10 dBm minimum Output power flatness (at +25°C) +2 dB maximum

Output power flatness (at +25°C) +2 dB maximum Output spurious rejection -60 dBc typical
Output spurious rejection -65 dBc typical Rejection of input harmonics -18 dBc typical
Output harmonic rejection -15 dBc typical DC power +15VDC, 200 mA
Rejection of input harmonics -65 dBc typical

Output VSWR 1.5:1 typical

DC power +15 VDC, 250 mA

SWEPT OUTPUT POWER
(with +10 dBm input)

SWEPT OUTPUT POWER
(with +10 dBm input)

@

©

OUTPUT POWER (dBm)
OUTPUT POWER (dBm)

6.2 6.4 6.6 6.8 7.0 72 40 416 43.2 44.8 46.4 48
K \ OUTPUT FREQUENCY (GHz) / \ OUTPUT FREQUENCY (GHz) / /
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ACTIVE MULTIPLIER ASSEMBLIES (CONT.)

MAX4M127134

12.71 TO 13.28 GHz, MID OUTPUT LEVEL
ELECTRICAL SPECIFICATIONS

Input frequency 3.1775 - 3.32 GHz minimum
Input power +12 dBm typical

Input VSWR 2.5:1 typical

Output frequency 12.71 — 13.28 GHz minimum
Output power +13 dBm typical

Output power flatness (at +25°C) +1 dB maximum

Output spurious rejection -65 dBc typical

Output harmonic rejection -15 dBc typical

Rejection of input harmonics -65 dBc typical

Output VSWR 1.5:1 typical

DC power +5 VDG, 110 mA*

*-2.5 V required.

SWEPT OUTPUT POWER
(with +12 dBm input)

__ 155 S
£ (=
o
= 5
& 15 o
= — -
3 c
o m
5 135 :
5 0
© [=]
125 o
(=
12.71 12.824 12.938 13.052 13.166 13.28 9'
(/2]

K OUTPUT FREQUENCY (GHz) /
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PASSIVE MULTIPLIERS - OUTLINE DRAWINGS

GENERAL NOTES

1. All dimensions shown in brackets [ ] are in millimeters.

Tolerance as follows:
XX = 0.01 [.xx = +0.25]
XXX = +0.005 [.xxx = +0.13]

2. Optional SMA, K or V type male. SMA type only, on multipliers below 26 GHz.

T B? Fﬁ

.089 [2.26] DIA. / ‘

THRU, [(2 PL]ACES " .235[5.97]
Lﬁ 28 [7.11]

MARKED B)

1.25 [31.75] SMA FIELD REPLACEABLE FEMALE
88 [22.35] ﬁ%hzsh\?g] I%‘(\PPlzl\lP(L)/IKICEs
o ’ ' 17[4.32] ) (TYP. )
5 ] 113 [2.87] i Y
a DO [C-{o) T
o
T <~ 101 [2.56] L
5 DIA. THRU RF INPUT ) o
o (2 MOUNTING '
- & i
- |
g 075 [1.91] 1 O sspeesTve. — | 28[7.11] MARKED A) — «— 75 50Q. [19.05]
= —_/—|® 48
3 i f 19] 055 [1.40] 38 [9.69]
S 80 [20.32] 95[24.13]
L 2" | RFOUTPUT T — Lis‘r
o9 el e T oL
110 [27.04] 1 REFLAC 64 [16.26] + :D]
(TYP. 2 PLACES)
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PASSIVE MULTIPLIERS - OUTLINE DRAWINGS (CONT.)

SMA FIELD REPLACEABLE FEMALE — le— .43 [10.92] le—.29 [7.37]
(.012 [.30] DIA. PIN ON HOUSING) A6 [4.06] —> e 1871457
(TYP. 2 PLACES) 1 [2.79] I [92.’25] ~ R
. INPUT 4 T |
W T ? ( ON | 3 Q .35 [8.89]
T f 590150 | e 698 [17.73]
A L 38 [9.65] | il (o @
TYP. 2 PLACES [ T
2-56 THRU 273[6.93] —* o SMA FEMALE
(2 PLACES — 0-80 HARDWARE THRU (TYP. BOTH ENDS)
MARKED A) < 755Q [19.09] 070 [1.78] DIA. HOLES
.055 [1.40]
( @ 38 TYP. [9.65] 428 [10.87] — a—
L = 158 [4.0]— 18 [4.57]
T A% % T ? le— 075 [1.91]
64 [16.26] + Ujﬁ—f T
B
T uﬁ' 36 [3-141 /4= 48[12.19] {g 57 [14.48)
«~— OUTPUT - —
‘ e RF OUTPUT
.089 [2.26] DIA. » . .007 [.178] | —»| <175 [4.45]
THRU, (2 PLACES 235 [597] 273 [6.93]—{~ oot Enbe) =
MARKED B) 28 [7.41] 585 [14.85]—» E
]
OUTLINE E
NOTE: Doubler may be readily used as is, or as a drop-in by b
DASH NO. - -
removing the SMA connectors and mounting hardware as B
226 [5.74] 121 [3.07] shown. S
c
0
-y
7]

—»| 666[16.92] [=—
l K STYLE FEMALE,
/ 26 TO 40 GHz OUTPUT — o,
15 [ h MOUNTING
418 [10.63] weur — - [381) 55 ) Surrce
[o J' B . f
T ILn_J Ln_IJ / OuTPUT .368 [9.35]
P ~ 613 b
P SMA FIELD REPLAGEABLE (2130] (557
FEMALE,
13 T0 20 GHz INPUT j T H
@)
2 38 N x20.079 éz 01] i%O[?S]
X2 . i i .
294 [7.47] [9.65] A3 ey MOUNTING HOLES
- Q Q [10.92] .[:;?87]
NOTE: Optional waveguide output available, please contact MITEQ.

v
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1. All dimensions shown in brackets [ ] are in millimeters.

Tolerance as follows:
XX = +0.01 [.xx = +0.25]
XXX = +0.005 [.xxx = +0.13]

2. Optional SMA, K or V type male. SMA type only, on multipliers below 26 GHz.

.101 [2.57] DIA. THRU MOUNTING

le——1.800 [45.72] —»]
250 [6.35]— 1.300 [33.02]
RF OUTPUT
07078 AP —
980 [24.89]
840 [21.34]
RF INPUT — v
GROUND ——
— ] 1.050[26.67] F* HOLES (4 PLACES)
— | 1250[31.75] |le—o +15V
«—.360 [9.14]
144 [3.66] | |« .

490 [12.45]

2
I

J - 110[2.79]

—

—

!

1.100 [27.94]
1900 [22.86]

07011781
RF INPUT

070 [1.78] —»]

L— 1.323 [33.60] —»‘

-
<~ 1.463[37.16] —»

420 [10.67]

& f
840 [21.34]

<§ i

F

l«—.210 [5.33]
~— 360 [9.14]

ACTIVE MULTIPLIERS - OUTLINE DRAWINGS

+15V
GROUND

700 [17.78]

!

OUTPUT

o

.08 [2.03] —»| |«—2.085 [52. 959]»‘

& [::)

e

le— 2.24 [56.90] —

SMA TYPE
FEMALE

o
M e

i RF OUTPUT
08[2.03]F
SMA TYPE 2 39
e o it
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. 1,60 [40.64] -ﬂ:\+5 v

187 [4'7.50]E(

T
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.070 [1.78] DIA.
(TYP. 2 PLACES)

MOUNTING HOLES 43 [10.92] = —~

1.07 [27.18] —»]
73[18.54] —»]
49 [12.45] —»]

GROUND

rf[ai.ose]

RF OUTPUT
X\IV’T/* DC POWER
z |

ﬁ1] {.070 [1.78]

O O+
||/ *.500[*12.70]
¥

(@)

A1 [2.79] -
L] .
70 4801 .
[17.78] [12.19] JIHHD
5 Y
27 [6.86]
131218 REF
RF INPUT

375 [9.53] ‘
TYP.

210 [5.33]

e

I
LF

L 31[7.87]

2,19 [55.63] —»

I 64 [16.26]

~~MOUNTING SURFACE

\Q\
N\_ 100 [25.4] DIA.
MOUNTING HOLES

654 +WP. 4 PLACES)
[16.61] 121623-5 REF.

TYPE SMA FIELD
REPLACEABLE
FEMALE CONNECTOR
(TYP. BOTH ENDS)

.375[9.53]
TYP.

400 [10.16] TYP.

-1
|

165 [4.19] e

L 321 [8.15]
| 162 [4.11] TYP.

L]
165 [4.19] 1
o 3510[8915] —
e 31888098 —
+5 VDG
|RNFPUT POWER
% H O-0——O0— 00— 0 ® @©& o
550 [13.97] [ﬁj]: ‘
* + H O-® ® -0 ?\ @ @ [c]
125 [3.18]J
500 [12.70] 1.255 [31.87] #2-56 X .15 [3.81] DEEP

MOUNTING HOLES (4 PLACES)

RF OUTPUT
SMA FEMALE
CONNECTOR
(2 PLACES)

.800[20.32]

~

ACTIVE MULTIPLIERS - OUTLINE DRAWINGS (CONIT.)

1.26 [32.00] —»
91 [23.11]—

68 [17.27] —»| RF OUTPUT
070 [1.78] DIA. GROUND L
MOUNTING HOLES 43 (10697 - \ DG POWER
(TYP. 2 PLACES)—° 1™
1 [2.79] R AN
v ‘ [4.06] 12817411,/ -070 [1.78]
i T | Jesring
I O Oohr—
70 480t . y Lot
[17.78] [12.19] /MI: :]]HW 500 [12-70]
g 110 O o
3 ' “J N
.27 [6.86] 7+ N— .100 [25.4] DIA.
RF INPUT 835 [21.21] . |\_(TYP. 4 PLACES)
' : 121623-6 REF
e 2.38 [60.45] —|
o TYPE SMA FIELD
e REPLACEABLE
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T, 3218.13] (1yp BOTH ENDS)
@) N3 64 [16.26]
& {
20[5.08] b |=
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| |m
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m- T
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@ @ ] W
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125 (318] [40.13] g 5V
*
1.600 [40.64] ® ®
e |
RF INPUT 0.093 [2.36] THRU, C'BORE 0.190 [4.83] X
.080 [2.03] DEEP MOUNTING HOLES (6 PLACES)
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ACTIVE MULTIPLIERS - OUTLINE DRAWINGS (CONT.)
58 o 18 [4.57]
- 50.80 184, 94 [23.88] ——| RF
a7 | [ eos _'I e RF INPUT ) VDC OUTPUT
[ [ * .38 [9.65]
; —F (SEE NOTE2)7 =47 [11.94] e
[ix a S @] =
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1. Unit’s mounting surface shall be attached to a heatsink
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2. Refer to the actual device specification sheet for bias
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be included on certain models.

3. Unless noted on the specification sheet, when negative
bias is required, do not power the unit with positive bias
for more than one second without the negative bias
being applied.




FREQUENCY MULTIPLIERS

Questions and Answers about...

FREQUENCY MULTIPLIERS

Q1: What do | need a frequency multiplier for?

A1: In general, a frequency multiplier translates an input frequency range to an output one, the output one
being a multiple of the input. This is useful when an output signal is really needed higher than an available input
source can supply. It could cost quite a lot to buy a source at higher frequencies. A better cost approach would be
to use a less costly one, and just multiply the signal.

Q2: What specifications are important for a multiplier, and which ones should be given the most
consideration?

A2: On page 380, some general rules and typical values are presented. Some important insights can be found
by considering the way or system in which the multiplier will be used. It could be useful to examine the desired sys-
tem specifications, in particular spurious rejection.

Q3: I need a custom multiplier, not shown in the catalog, what should be done next?

A3: Try to locate a somewhat similar product and identify the differences. Contact MITEQ for additional tech-
nical support.

Q4: | have a military and/or space multiplier requirement, and | cannot find any indication that
MITEQ has produced such products. Is this a problem?

A4: MITEQ regularly gets such multiplier requirements. They are reviewed, and as such these custom multi-
pliers are specific to a unique situation, and are not shown in our catalog.

A@5: | need a multiplier system, which includes non-multiplier type structures. Can MITEQ man-
ufacture these type of systems and what sort of quantities, can MITEQ handle?

AS5: A considerable amount of MITEQ’s multiplier business includes small quantity custom products. Depend-
ing on future order potential and how much your budget can allow, all sorts of possibilities exist. Some of MITEQ’s
largest multiplier orders fit in this category.

A@6: What system precautions are important when specifying multiplier component specifications?

AB: One or more multipliers are often employed to upconvert a lower frequency stable reference oscillator into
the system microwave operating frequency. Since active gain and filter stages are often necessary, one must insure
that all multiplier output harmonics of the input reference frequency are adequately suppressed and the output
power to noise floor ratio is compatible with the system phase noise specification. Since one or more gain stages
of an active multiplier are saturated, AM noise is not usually a consideration.
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Q7: What types of frequency multiplier circuits are available?

A7: In order of increasing complexity:
e Single or single antiparralled pair Schottky diodes
e Single-, double- or triple-balanced Schottky diodes with baluns
e Active amplifiers and/or MMICS
* SRD (step-recovery diode) circuits
* Varactor diodes, resistive loaded
» Varactor diodes, regenerative
@8: What precaution is necessary when specifying a multiplier to be followed by an active (and
saturated) gain stage?

AS8: If the amplifier is high gain with large bandwidth and saturates at +10 dBm, then the highest level multipli-
er output will produce +10 dBm output. However, if the fifth harmonic is desired from the multiplier but the third is
more efficient by 6 dB, then the 5X output will be suppressed by the gain difference. This can be avoided by filter-
ing the third harmonic or utilizing a multiplier with tuned baluns (MITEQ type FEM, FOM).

Q9: Can ordinary double- or triple-balanced mixers be used as multipliers?

A9: Yes, particularly as doublers, when the RF and LO are the same input frequency and the SUM (2RF) is
extracted from the highest frequency port of the mixer. The total input power should be sufficient to turn on the
diodes. The MITEQ 4 to 40 GHz triple-balanced mixer is available with an internal power splitter to direct the input
energy to the LO and IF port (2 to 20 GHz) and recover the 4 to 40 GHz output at the RF port.

Q10: When is it wise to use a Schottky diode multiplier and when is an SRD or varactor type
more suitable?
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A10: Schottky diode multipliers are lowest cost and require the least input power (+10 dBm). Output noise is at
room temperature (KTBW). The resulting current waveforms, however, have a high duty cycle (i.e., square wave =
50%) and therefore, higher multiplier harmonics above the fifth decay quickly. Step-recovery diodes have impulsive
waveforms with comb-like output spectrums. The input circuit is more complex requiring a compromise between
bandwidth and efficient coupling to the low diode series resistance. The required input power is a function of the
SRD capacitance and quickly rises with frequency (+20 dBm typical at 1 GHz). The hyper abrupt varactor diode
(indistinguishable at high frequencies from the SRD) yields the highest output powers and efficiency, provided that
unwanted sidebands are reactively terminated. MITEQ has successfully made efficient frequency doublers and
prescalers (halfers) at 10 and 20 GHz.
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