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INTRODUCTION

This catalog is intended to provide an overview of MITEQ's Power Amplifier standard products and custom capabilities. The
products within this catalog are organized into ten major sections. An overall list by:

e Power Amplifiers e Instrumentation and Rack-Mount PAs
e Broadband PAs e Microwave and Millimeter-Wave PAs
e Multioctave Wideband PAs ¢ Pulsed PAs

e Narrowband SATCOM and Radar PAs
e Broadband GaN Amplifiers

In addition to the detailed product information, we have included typical test data from some of our amplifiers to give a feel
for the performance listed in the specification tables. We have also included, for your reference, a section filled with appli-
cation notes written by our engineers to help in understanding some system design parameters when using our amplifiers.
Included in this section is a note on specification definitions. You may also find these especially informative in assuring that
your requirements are in line with the catalog specifications.

In all, we think you will find this catalog informative and a useful tool to better understand MITEQ's Power Amplifier models,
as well as a good general reference for any amplifier application.
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TECHNOLOGY OVERVIEW

CIRCUIT DESCRIPTIONS

MITEQ's amplifiers incorporate many design techniques
commonly used throughout the industry. Through extensive
study and years of experi-
ence, our engineers have be-
come more proficient in
certain subtleties of amplifier
design, most notably in the
area of noise and broadband
performance. With these fac-
tors, MITEQ cannot overlook
our flexibility to utilize and
combine all techniques to
meet the customer's specific
requirements. Each system
requirement has an optimum
approach, and MITEQ uses all
of the available design and
technology options plus a few
proprietary techniques, to
offer the best performance.

BALANCED AMPLIFIERS

During the early years at

MITEQ, the balanced amplifier approach was most
widely used. Each amplifier stage in a balanced de-
sigh employs a 90° hybrid at the input and output to
drive two discrete transistors. The advantage of using
this topology is:

Good VSWR characteristics

e Easily cascadable stages and stability
e Easy power matching and combining
e Good broadband performance
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The disadvantages of this type of design are equally
as clear. The cost and size are adversely affected be-
cause of the two FETs per stage. In addition, if used as
the input stage of an amplifier, the loss of the 90° hy-
brid will degrade
the minimum
achievable noise
figure especially
at higher fre-
quencies. Fi-
nally, this design
is bandwidth
limited due to
the problems in
realizing multi-
octave 90° hy-
brids. AMF
series amplifiers
that utilize the
balanced ap-
proach are des-
ignated by our

ENVIRONMENTAL TESTING "B" series, for

example; AMF-
2B, AMF-3B, AMF-4B, etc., typically representing 2-,
3- and 4-stage balanced stage amplifier designs.

FEEDBACK DESIGNS

MITEQ has established a technique to counter the de-
ficiencies of the balanced approach and developed an
amplifier series based upon a feedback design ap-
proach. Our "F" series amplifiers use this approach
when its advantages fit the specific applications.
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Feedback based designs use a single transistor in each
stage. The impedance of the FET is matched to the input
or output source and load impedance by means of feed-
back. Two basic types of feedback are applied, series or
parallel. Series feedback is also known as "lossless" feed-
back because there is typically no additional lossy com-
ponents used. Although difficult to optimize, and prone to
instabilities, a lossless feedback design provides the low-
est noise figures available today.

When implementing this type of design, the engineer
must pay particular attention to impedance matching
the input stages. The interaction of gain, gain flatness
and noise match of the transistor must be optimized
over the specified band. This optimization of a feed-
back amplifier design involves a tradeoff exercise be-
tween input VSWR and noise figure performance. The
matching techniques utilized are best accomplished
in "chip and wire" construction where subtle tuning
can be realized. This is an area that requires extensive
experience and a detailed knowledge of the bare-die
transistor and impedance matching circuits in order to
achieve the best possible performance.

It is also possible to make use of input and interstage
isolators to provide good VSWR performance while
maintaining the best noise match. Although isolators
are sometimes used for special applications in our
products, MITEQ has been able to achieve both a
good gain and optimum noise match without isolators.

DISTRIBUTED AMPLIFIERS

MITEQ also utilizes distributed amplifier approach to
support broadband and ultra-broadband applications.
While feedback and other single-ended topologies are
limited in bandwidth by the cut-off frequencies of the
devices used, distributed designs do not have such a
limitation.

This technique uses multiple FETs per stage in a “trav-
eling wave” approach to provide each stage with a
balanced combination of gain flatness and power.
The textbook design of a distributed amplifier uses 50
ohm termination resistors in each stage, which have a
negative effect on noise figure. MITEQ's engineers
have developed proprietary techniques to implement
this approach and still achieve low noise performance.

TECHNOLOGY OVERVIEW (CONT.)

Our JS, AFS, and "D" series amplifiers utilize the dis-
tributed amplifier design approach and achieve multi-
octave to ultra-broadband designs beyond 40 GHz.

SATCOM AMPLIFIERS

MITEQ's SATCOM LNAs are designed for the ultimate
low noise performance in the common satellite bands and
have the corresponding waveguide inputs. Typically,
feedback is the technique used in the input stage to fa-
cilitate impedance matching for an optimum balance of
gain, VSWR, and noise figure. Often waveguide isolators
are used to meet strict input VSWR requirements.

CUSTOM ENGINEERING

All these circuit approaches are combined to provide an
endless array of amplifier designs. The positive and
negative features of each design are weighed and com-
bined to meet each customer’s specific requirements.
In addition to these approaches, MITEQ's Amplifiers in-
tegrates other features to meet custom design require-
ments, including:

e Gain control

e |nput limiter protection

e Sloping amplifiers

e Limiting amplifiers

e Extended temperature range

e Switched or pulsed applications

e Detector outputs

e Fault alarms

¢ In-line filtering

e EMI shielding

¢ Weather-proofing

e Power supply options

e Heatsinking options

4 )
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TECHNOLOGY OVERVIEW (CONT.)

These various design possibilities are best discussed
directly with our engineers. MITEQ's engineering per-
sonnel not only possess the detailed amplifier knowl-
edge, but also have extensive overall systems
background to help customers translate their true re-
quirements into specifications. This direct contact on
an “engineer-to-engineer” basis has

then cascaded in the final chassis to achieve the total
specified parameters of the amplifier. Final alignment
and test is performed within the overall chassis to en-
sure compliance to these specifications.

The distributed amplifiers and the feedback designs
use a technique where

allowed MITEQ to better support our
customer base with information and
suggestions to improve the use of our
amplifiers in their systems.

CONSTRUCTION

MITEQ's amplifiers are manufactured
using our internal thin film hy-
brid manufacturing process.
This type of Microwave Inte-
grated Circuit (MIC) construc-
tion was introduced by MITEQ
during the early 1970s and has
been the main manufacturing
technique for our amplifiers ever
since. Our expertise in this form
of micro-miniature integration
has allowed MITEQ to achieve

the FETs are mounted di-
rectly to the chassis. This
technique allows MITEQ
to achieve a physically
smaller mechanical inter-
face between the input
stage and the coaxial
transition, making lower
noise figures possible.
Also, the tighter inter-
stage tolerances assist in
achieving broader bandwidths, as
required by both of these series.

To accomplish the manufacturing
and testing of our cutting edge am-
plifiers, equally state-of-the-art
equipment must be utilized. This
includes machining equipment to

truly state-of-the-art perform-
ance, particularly in the areas of
low-noise figure, high frequency and broadband am-
plifier design.

Most balanced amplifiers made by MITEQ are con-
structed using a carrier technique. Carriers are typi-
cally assembled by high speed automated equipment
and stocked per model and band. These carriers are

THIN FILM LAB

manufacture tight tolerance chas-
sis for our millimeter-wave ampli-
fiers, glass furnace equipment to control the process
of glass sealing, latest microwave test equipment,
seam-sealing equipment, thermal/humidity chambers,
PIND, shock, and vibration stations for environmental
screening.

100 Davids Drive, Hauppauge, NY 11788 e TEL: (631) 439-9220 e FAX: (631) 436-7430 * www.miteq.com

Amplifiers 2010

Power

A
©



Q  Power
Amplifiers 2010

N
w

-

\@M IT=9

GENERAL SPECIFICATIONS

Most of the ampilifiers listed in this catalog are classi-
fied by several specifications. They are based on op-
eration at normal room ambient conditions of 23°C.
For other parameters as amplifier requirements at
other temperatures and environments, please consult
the factory or your local representative.

e QOperating frequency range

e Gain

e Gain flatness

e Noise figure or noise temperature

e Qutput power at 1 dB compression

¢ Input and output VSWR

e DC supply voltage and current consumption

We also can provide data upon request on other pa-
rameters such as phase linearity, intermodulation and
harmonics, amplitude linearity or temperature varia-
tions.

OPERATING FREQUENCY RANGE

The operating frequency range is the range of frequen-
cies over which the amplifier will meet or exceed the
specification parameters. The amplifier may perform
beyond this frequency range, and in cases where the
amplifier is specified over less than an octave, the actual
frequency response may be significantly greater than
the specified operating frequency range.

PLEASE NOTE: If an engineer is interested in limiting
the response beyond the specified operating frequency
range, this should be defined as a separate specifica-
tion item. In this case, MITEQ can usually incorporate
band-limiting elements to meet the desired response.

GAIN

Gain is defined as the ratio of the power measured at
the output of an amplifier to the power provided to the
input port. It is usually expressed in decibels and is
typically measured in a swept fashion across the op-
erating frequency range. Unless specified, 100% test
data supplied by MITEQ will include gain data taken at
several points within the band; however, in all cases,
the ampilifier gain has been measured in a swept fash-
ion with performance verified over the entire frequency
band. Gain stability over much larger bandwidths are
also verified by measurement especially for new mod-
els and over temperature.

SPECIFICATION DEFINITIONS

2 D)

|
Max. Gaink - = — =« = = = = — - - — - —
|

Min. Gain

|

|

|

|
Operating F High

F Low
GAIN FLATNESS = = (Max. Gain - Min. Gain)
2

Test data supplied with our amplifiers will include
swept gain plots taken at least 100 to 1600 points
within the band. Tabular data can also be supplied if
required.

GAIN FLATNESS

Gain flatness describes the variation in an amplifier's
gain over the operating frequency range at any fixed
temperature within the operating temperature range.
As such, it does not include the variation of gain as a
function of temperature (see Gain Variation vs. Tem-
perature).

The gain flatness of an amplifier is measured by view-
ing the swept gain and determining the difference be-
tween the minimum gain and the maximum gain
recorded over the specified frequency range. Unless
the amplifier is specified to operate over a defined
temperature range, this measurement is performed at
room ambient temperature (23°C). If a range of tem-
peratures is specified, the measurement must also be
verified at the temperature extremes.

NOISE FIGURE

Noise figure is classically defined as the ratio of the
signal to noise ratio at the input divided by the signal
to noise ratio at the output with the input noise equiv-
alent to that from a matched load at 290 degrees
Kelvin. All physical bodies emit noise related to its
physical temperature. This noise for a matched load is
given by the formula kTB, where k is Boltzman’s con-
stant, T is the temperature in degrees Kelvin, and B is
the Bandwidth. For example, a 1 MHz bandwidth, and
T = 290 degrees K, the noise power is —114 dBm.

Noise figure =
SiUNj  _ Signal-to-noise ratio at the amplifier input
So/No ~  Signal-to-noise ratio at the amplifier output
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Since all amplifiers add thermal noise, the signal-to-
noise ratio at the output will be degraded. Therefore,
the noise figure will be a ratio greater than one, or
when expressed in decibels, a positive number i.e. NF
dB = 10 Log1g (NF Ratio). The additive noise of an
amplifier can also be expressed in a parameter re-
ferred to as noise temperature. In this approach, the
noise temperature of the amplifier is equal to the tem-
perature (in Kelvin) of a 50 ohm termination at the
input of an ideal noiseless amplifier with the same gain
and generating the same output noise power.

Note that in the case of low
noise amplifiers that have
lower frequency range ex-
tending to about 200 MHz
or lower, one may expect
an increase in the NF at the
lowest frequencies. This
happens as a result of the
naturally occurring 1/f
noise in semiconductor
junctions, which usually
has a corner frequency of
100-200 MHz, may show
some variation with tech-
nology and device vendor
and though it is only measurable for very low noise
amplifiers, it is very difficult to control or predict.
MITEQ has developed proprietary circuit techniques
that reduce this effect considerably.

NOISE TEMPERATURE

Noise figure was defined at a time when the back-
ground noise and system physical temperatures were
close to 290 degrees K. With satellite applications,
however, the space background temperature is near 4
degrees Kelvin and the noise sources in front of the
amplifier are small. In this case, the relationship of the
signal-to-noise ratio at the input vs. the signal-to-
noise ratio at the output is not simply related to the
noise figure definition. It is more intuitive to work with
what is called noise temperature. By definition, all
noise sources in an amplifier are referred to the input.
The noise temperature of the amplifier is defined as
the temperature (in Kelvin) of a matched termination
at the input of an ideal noiseless amplifier with the

AMPLIFIER ALIGNMENT AND TEST

SPECIFICATION DEFINITIONS (CONT.)

same gain and (the load) generating the same output
noise power.

The relationship between noise figure and noise tem-
perature is:

Noise Figure = 10 Log,o {Noise Temp. (K)} +1

290 K

Noise figure or noise temperature data is measured at
discrete frequencies throughout the band. Test data is
supplied at +23°C unless specified otherwise.

OUTPUT POWER AT 1 dB COM-
PRESSION

The 1 dB output compression point of
an amplifier, or P1dB is simply defined
as the output power level at which the
gain drops 1 dB below the small signal
level.

All active components have a linear dy-
namic range. This is the range over
which the output power varies linearly
with respect to the input power. As the
output power increases to near its
maximum, the device will begin to sat-
urate. The point at which the saturation effects are 1 dB
from linear is defined as the 1 dB compression point. Be-
cause of the nonlinear relation between the input and out-
put power at this point, the following relationship holds:

P1dB =Py 1dB + Linear Gain - 1 dB

Note that for amplifiers that exhibit very soft com-
pression or even gain expansion, the exact definition
of P1dB can be ambiguous or misrepresent a power
amplifiers capability.

INPUT AND OUTPUT VSWR

Most RF and microwave systems are designed around
a 50-ohm impedance system. An amplifier's imped-
ance is always designed to be as close as possible to
50 ohms; however, this is not always possible, espe-
cially when attempting to simultaneously achieve a
good noise figure. The Voltage Standing Wave Ratio
(VSWR) of an amplifier is a measure of an amplifier’s
actual impedance (Z) with respect to the desired im-
pedance (Zo), in most cases 50 ohms.
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The VSWR is derived from the reflection coefficient T,
which is a ratio of the normalized impedance:

_Z-Zo

Z+Zo

and:
VSWR =1 + [T
T-r|

VSWR is measured with either a scalar or vector net-
work analyzer. The reflection coefficients are deter-
mined by comparing the incident power and the
reflected power
at both ports of
the device
which in turn
are converted
and displayed
as a VSWR.
The ratio of the
reflected power
to the incident
power is also
known as the
return loss usu-
ally expressed
in dBs.

DC SUPPLY
VOLTAGE AND CURRENT CONSUMPTION

Amplifiers, being active devices, require DC power for
their operation. MITEQ’s amplifiers typically require
+15 volts and include an internal voltage regulator.
The use of a regulator allows for specification compli-
ant operation even in the presence of power supply
voltage variations, as long as minimum voltage sup-
plied is greater than the specified drop-out voltage of
the regulator. MITEQ also includes reverse voltage
protection to prevent damage due to the accidental
application of a negative DC voltage. Internal regula-
tion is present in all MITEQ amplifiers which help elim-
inate most noise and ripple that may be present on the
supply lines. Most power amplifiers are also protected
against over-current and over-temperature conditions.
With a few exceptions almost all MITEQ amplifiers re-
quire a single positive voltage, typically 15V, to oper-
ate. Other voltages and AC supply options are also
available.

SPECIFICATION DEFINITIONS (CONT.)

ADDITIONAL SPECIFICATIONS

In addition to the electrical specifications for most of
the models within this catalog, there are additional
specifications that may be of concern to the engineer
designing around stringent system requirements:

e Gain variation vs. temperature

e Overall gain window

e Group delay and flatness

e Qutput intercept point

e Dynamic range

e Amplifier de-sense

® Reverse isolation

® Phase linearity

® Phase and amplitude matching
and tracking

e AM to PM conversion

® Phase noise

¢ Pulse conditions

e Maximum input power

* RFl immunity

e Environmental requirements

F High

GAIN VARIATION VS. TEMPERATURE

Gain variation versus temperature defines the maxi-
mum allowable variation of the linear gain due to tem-
perature at any discrete frequency. As a result, this
parameter does not account for drift over frequency.

Gain variation versus temperature is measured by per-
forming swept gain measurements at the specified
temperature extremes and comparing the deviations
between the two sweeps at a particular frequency to
determine the greatest change. When a =+ value is
used, then the delta is taken at both temperature ex-
tremes with respect to room temperature (23°C). (For
typical gain variation values vs. temperature see Ther-
mal Considerations section.)
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OVERALL GAIN WINDOW

An overall gain window specification defines the ab-
solute minimum and maximum gain values over both
temperature and frequency.

In reality, it is the most complete way to specify an am-
plifier; however, it does impact the price due to the ad-
ditional testing and alignment required by adding this
constraining parameter.

Overall Gain Window _l

Min. Gain
F Low!

K cold

GROUP DELAY AND FLATNESS

Frequency

room

Group delay is a measure of the transit time of a sig-
nal through a device versus frequency. It is a useful
measure of phase distortion and is calculated by dif-
ferentiating the insertion phase of the device with re-
spect to frequency. The linear portion of the phase
response represents the average signal transmit time
and deviations from this constant represent distortion.
For many radar and communication applications,
such distortions need to be kept below a threshold.

OUTPUT INTERCEPT POINT

Solid state ampilifiers use transistors and/or MMICs,
to provide gain. Although these devices are generally
used in a linear mode (except in the case of other than
a Class A amplifier), they still exhibit nonlinear phe-
nomenon, such as intermodulation effects and har-
monic generation. These effects are evident in
intermodulation products present at the output. In the
case of the single-tone input condition, the nonlinear
output signal components are the harmonics of the
fundamental input signal. In the case of the two-tone
input condition, the intermodulation products are gen-
erated as a result of mixing of two input tones at the
frequencies f1 and fo. The most common are the sec-
ond order and the third order two-tone products.

SPECIFICATION DEFINITIONS (CONT.)

Fundamental

4 )

2nd Order 2nd Order
3rd Order 3rd Order  2nd Harm.| 2nd Harm.
] I I I I ]
Flow f-fy  2fi-f, £ f, 26 2fy fi+f, 2f, F High

INTERMODULATION SPURIOUS
FREQUENCY SPECTRUM

- /

Second order two-tone spurs are the sum and differ-
ence product of the fundamental input frequencies,
ie.,

fspur=f1 £ fo

These spurious signals are only of concern when the
band is greater than one octave. If the frequency
range is less than one octave, the two-tone second
order spurs will be out of band.

These spurious signals are characterized with respect
to the input signal by means of a theoretical tool called
an intercept point. These points are defined as the
point where the linear curve of input vs. output power
of the fundamental would intersect with the linear
curve of the spurious signal if saturation effects would
not limit the output levels of these signals. Since it is
known that the second order spurious products have
a slope of 2:1 with respect to the fundamental input
power, the value of the spurs can be estimated if the
input signal power (P;\) and the output second order
intercept point (OIP,) are known. The relationship is
as follows:

Two-tone second

order spurious suppression ~ OIP, - (Piy+ G)
Two-tone second
order spurious level = 2 (Pin+ G) - OIP;

Third order spurious products result from combina-
tions of the fundamental signal and the second har-
monics.

fspur = [2f1 £ fo| = [fy = 26|
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The slope of third order spurious signal is 3:1 with re-
spect to the fundamental input power, and again the
value of the spurs can be estimated if the input signal
power (P)\) and the output third order intercept point
(OIP5) are known. The relationship is as follows:

Two-tone third order

spurious suppression ~ 2 {OIP3 - (P + G)}

Two-tone third order

spurious level =3 P+ G) -2 OIPg

A rule of thumb is that the OIP3 is 10 dB above the 1
dB compression point, but this is often not the case.
In many amplifiers, compression is not monatomic
(such as with gain expansion) vs. input level. This de-
pends upon the type of FET and to some degree its
bias conditions. When this happens, the third order
intercept is degraded. Degradation of the third order
intercept can also occur when two or more stages are
compressing at the same time as a result of improper
design or biasing. Also, there can be significant meas-
urement error. This is possible as more than one stage
is contributing to the generation of spurs, and de-
pending on the phase of the separately generated
spur, the sum of the two sources may cancel or add at
certain signal levels of temperature.

DYNAMIC RANGE

Dynamic range can be defined in several ways. The
two classical methods are to define the linear dynamic
range and the spurious free dynamic range.

The linear dynamic range defines the difference be-
tween the Minimum Detectable Signal (MDS), referred
to the input of the amplifier or receiver and the maxi-
mum signal level at which the amplifier remains linear.
This is typically defined by the input 1 dB compres-
sion point (P1dB - G). The minimum detectable signal
is defined by system constraints, such as noise figure,
bandwidth and minimum signal-to-noise ratio required
for operation.

Spurious free dynamic range is defined as the differ-
ence between the minimum detectable signal at the
input and the input level at which the intermodulation
signals generated from two equal tones would either
equal this MDS or some other acceptable level. The
dynamic range can then be estimated by the following

SPECIFICATION DEFINITIONS (CONT.)

/ OUTPUT POWER \

Third Order _|

Intercept Point
Saturated Output Power —
Output Power at —

1 dB Compression

Maximum —
Spur-Free Level

Sensitivity Threshold
Signal-to-Noise Ratio {
Output
Noise

INPUT POWER

k DYNAMIC RANGE AND INTERCEPT POINT /

relationship:

Two-tone spurious free

dynamic range = @/3) (IP* - MDS)

MDS (dBm) = -114 +10 Logg (BW in MHz) + N.F. + SNR

Where SNR is the required signal to noise ratio of the
system for proper operation. Note that spurious-free
does not actually mean totally distortion free, but
where the distortion that is present is below the de-
tectable levels.

AMPLIFIER DE-SENSE

It is a measure of the amplifiers ability to function prop-
erly in the presence of a strong interferer. It is typically
defined as the level of signal present somewhere in the
passband of the amplifier that will cause a gain degra-
dation of a specific amount, say 0.1 dB, for the desired
signal.

REVERSE ISOLATION

Reverse isolation simply defines the isolation between
the input and output of an ampilifier. It is tested by in-
jecting a signal into the output port and measuring its
level at the input. Ideally, the isolation should be at
least 10 dB greater and preferably 15 dB greater than
the amplifiers gain. With low isolation, the load VSWR
can affect the input VSWR and possibly affect the gain
flatness and phase. Single stage amplifiers will often
have lower isolation, and should be considered in a
system’s design.
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PHASE LINEARITY

The phase of a signal versus frequency will be dis-
torted due to the nonlinear phase elements within the
amplifier. This distortion is called phase linearity and
is measured by means of a vector network analyzer
across the operating frequency range.

The phase non-linearity of a device can be defined as
the deviation in phase from that of a matched trans-
mission line of the same average electrical length.
This is equivalent to variations in the transit time
through a device as a function of frequency. This vari-
ation causes the distortion of modulated signals.

Phase linearity in an ampilifier is affected by the inter-
nal interaction of reactance’s, some types of feed-
back, and impedance mismatches (reflections). Thus
narrow bandwidth amplifiers will have worse phase
linearity than broadband designs as narrow bandwidth
amplifiers require more tuned (reactive) circuits.

In general, MITEQ amplifier designs are inherently
broadband, which results in excellent phase linearity
and low amplitude ripple.

PHASE MATCHING

Phase matching, in the strict sense, is defined as the
difference in insertion phase between any two or more
units over a specific frequency range. This parameter
is usually defined across the operating frequency
band, however, in some cases it is defined over fre-
quency segments (Af) within the overall operating
band.

In the case of the definition over the entire band, the
insertion phase is measured by means of a vector net-
work analyzer, stepped across the band. The values
at each frequency for two amplifiers are subtracted to
provide a delta plot across frequency. Since each
system has its own peculiarities, there are a wide va-
riety of variations of this definition. Therefore, if your
system requirements are such that this definition does
not accurately meet your needs, or if this level of def-
inition exceeds your real need and results in higher
cost, you should contact MITEQ’s engineering staff to
discuss the most cost effective options.

SPECIFICATION DEFINITIONS (CONT.)

PHASE TRACKING

Phase tracking is very similar to phase matching.
However, an arbitrary fixed offset exists between the
amplifiers that can usually be compensated by the
system software. The offset, sometimes referred to
as the DC component (because all that remains is the
phase versus frequency ripple and slope), is calcu-
lated at each temperature based upon an average
over the band. As with phase matching, there are
many variations on this theme that also should be dis-
cussed with MITEQ’s engineering before committing
to a final specification.

AMPLITUDE MATCHING

Same as phase matching, except substitute gain for
phase.

AMPLITUDE TRACKING

Same as phase tracking, except substitute gain for
phase.

AM TO PM CONVERSION

This specification parameter defines the change in
phase at any fixed frequency within the operating band
relative to the input signal power. It is usually defined
in terms of degrees per dB (°/dB) over a specified input
dynamic range. Most GaAs FET amplifiers exhibit
well-behaved AM/PM conversion (less than 1°/dB) up
to a few dB below the 1 dB compression point. Be-
yond the 1 dB compression point, the variation can be
quite large, depending on the devices and biasing con-
ditions used.

AM to PM is primarily due to the changes in the input
and output VSWR of the various stages and their in-
teraction. This can be visualized as phase shifts due
to the changing reflections between stages. As a
rough rule of thumb, the phase shift increases 1 or 2
degrees per 1 dB of compression.

PHASE NOISE

Phase noise is the frequency domain representation of
rapid, short-term, random fluctuations in the phase of
a waveform. It is mostly a concern for sources and os-
cillators but it may be important in some applications
to take into account the phase noise contribution of
amplifiers also. Since any active component is capa-

100 Davids Drive, Hauppauge, NY 11788 e TEL: (631) 439-9220 e FAX: (631) 436-7430 * www.miteq.com

~

Amplifiers 2010

Power

A
©



Q  Power
Amplifiers 2010

N
w

-

ble of contributing to the phase noise of a signal, am-
plifiers will add a phase noise component, however
small, to any signal passing through them. This noise
is typically measured and characterized at a certain
offset from the carrier and expressed in terms of
dBc/Hz. A typical amplifier will have around -140
dBc/Hz at 10 kHz for example. MITEQ offers a family
of low-phase noise amplifiers up to 18 GHz.

PULSE CONDITIONS

A variety of pulse conditions can be specified for an am-
plifier, including amplitude or phase overshoot and ring-
ing, amplitude or phase settling time, droop, rise and fall
times, recovery time, etc. In general, our broadband
amplifiers have excellent pulse recovery characteristics.
We build many special pulse amplifiers with rise times
as low as in the tens of pico-seconds. We have ampli-
fiers for high-data rates such as for 15 Gb/s applications
with rise times near 30 pS.

Other than these high-data-rate applications, MITEQ
has also developed a series of pulsed power amplifiers
specifically for radar applications.

As with the matching and tracking specifications, pulse
operation parameters are typically system dependent and
rarely fall into a standard definition. Therefore, it is best
to contact MITEQ’s engineering staff when attempting to
define the operation of an amplifier in the presence of
pulsed signals. Pulsed power amplifiers are also a dis-
tinct category where not just the RF but the high currents
associated can also be switched at high speeds.

MAXIMUM INPUT POWER

Most low noise figure amplifiers will withstand an input
level of 13 dBm CW. In the event that you require a
higher input level, an input limiter can be added to the
front end of the ampilifier in order to protect it. The
problem with the addition of the limiter is that its in-
sertion loss is directly additive when calculating the
overall noise figure. MITEQ can integrate input lim-
iters up to 100W level into many of its amplifiers.

SPECIFICATION DEFINITIONS (CONT.)

RFI IMMUNITY

RFI can be a serious consideration in certain very low-
noise, high gain or very high power applications. It is
also important for applications that have the amplifier
exposed outdoors, near high-power transmitters or
mast-tops where lightning effects need to be taken into
account.

The very fact that all MITEQ amplifiers are built in metal
housings, with sealed covers and shielded connectors
provides a level of immunity from most types of com-
mon radiated and conducted interference. Still, there
are applications where this typically 60-75 dB range of
isolation may not be sufficient. Type of connectors, the
way they are assembled, cover thickness and DC
feedthru have to be scrutinized for higher levels of iso-
lation. In many telecom applications, there are stan-
dards that specify the type of immunity and methods of
measurements. All such requirements should be dis-
cussed with MITEQ engineering.

ENVIRONMENTAL REQUIREMENTS

While specifying environmental specifications for an am-
plifier, most important consideration is if a hermetic
package is required. Customer needs to identify specif-
ically all the extremes of the final environment. Most ap-
plications may require a hermetic seal. Standard
environmental seal may be sufficient. If there is 100%
condensation, altitude extremes or direct exposure to
elements then a hermetic sealed packaging should be
requested. In case the amplifier has to withstand direct
exposure to elements, then a weatherproof housing is
required which may entail special connectors, gasket-
ing, windows for waveguide parts and special paint.
Amplifiers can be made weatherproof without the need
for hermetic sealing. There are numerous industry stan-
dards for environmental testing and screening and such
issues should be discussed with MITEQ engineering
ahead of time.
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SPECIFICATIONS DEFINITIONS (CONT.)

OPTIONS

Options for a variety of special performance and testing requirements as well as connector types can be identified by
adding a suffix to the part number. The table below lists the most commonly requested options. Option requests should
be accompanied by a description of the required performance details as applicable. Note that not all options are avail-
able for all amplifiers and some options may conflict with each other.

STANDARD OPTIONS SUFFIX STANDARD OPTIONS (CONT.) SUFFIX
Input Limiter -L DC On/Off Control -TTL
Gain Window -GW Heatsink -H
Gain Flatness -GF DC Pulsed Amplifier —PLS
Temperature Compensation -TC Isolator at Output -ISO**
Phase Match —-PM Detector Output -DET
Amplitude Match -AM Low Phase Noise -LPN
Amplitude/Phase Match -APM Amplitude Track -AT
Gain Control -GC Phase Track —PT
Hermetic -H Amplitude and Phase Track -APT
Bias Through Output -BTO
Specific Operating Voltage —XXDC*

Gain Slope -GS N Type Connector -N
Power Supply -PS TNC Type Connector-T
Fault Alarm -F SMA Male Connector -M
Combination of three or more K Type Connector K
standard options -S V Type Connector -V
Waveguide Input -WG
\ Weatherized -WP /
* XX is the DC operating voltage
** Some power amplifiers have an isolator at output at output by default.
ORDERING INFORMATION
General amplifier model naming rules:
AMF -3B - 02001800 — 24 — 30P- —
J T A A A T
Series . . Second
Gain Stages I(:hl‘rrsetqou?:;%r; _ optiqn
Circuit Type (if required)
Balanced
Feedback For three or
Distributed more standard
Frequency GHz options use
Noise Figure dB S only
Output Power dBm

Standard Options — Fill in option suffix if required.

(Refer to standard option chart above) —1
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The following information can be used as a guide rel-
ative to the changes in performance of an amplifier as
a function of temperature.

GAIN

The gain of a typical amplifier, that is not temperature
compensated, tends to decrease as the operating
temperature of the device increases. Since most low-
noise amplifiers have their specifications defined at
23°C, the difference in the gain caused by tempera-
ture is approximately 0.01 dB/°C/stage for driver
stages and 0.015 dB/°C/stage for power stages.

By temperature compensat-
ing the ampilifiers, improve-
ments of 1/4 to 1/2 of the
uncompensated gain change
can be realized depending
on the frequency bandwidth,
gain, power, and temperature
extremes. Out of band gain is
typically 3-5 dB less than in-
band gain.

1 dB COMPRESSION
POINT

THERMAL CONSIDERATIONS

NOISE FIGURE VS TEMPERATURE

The noise figure variation as a function of temperature
is dependent upon the noise figure at room temperature,
the gain per input stage(s), and the type of FET used.

The noise figure of a typical amplifier will increase as
the operating temperature of the device increases
over room temperature (23°C). This rise in noise fig-
ure is typically 0.01 dB/°C. Thus, if the noise figure of
an amplifier is defined by the manufacturer as 0.9 dB,
and the unit has to operate at 85°C, the expected
noise figure will be approxi-
mately:

[85° — 23°C] [0.01 dB/°C] + 0.9
dB =1.52 dB

Similarly, for cold tempera-
tures, the noise figure de-
creases at the same rate.

As you can see in the follow-
ing graph, we can have a
0.001 dB per degree C slope
for low noise figures, to 0.007

The 1 dB compression point,
P1dB, of a low-noise ampli-
fier varies inversely proportional to the operating tem-
perature. As the temperature increases over room
temperature (23°C), the P1dB will typically decrease
up to 0.01 dB/°C, but this is not an absolute rule. De-
viations from this characteristic may not hold at cold
temperatures and with temperature compensation.
For power amplifiers, output power and P1dB may
drop by approximately 0.5 dB at the hot end of the op-
erating range.

THE SATURATED OUTPUT LEVEL RELATIVE TO
THE 1 dB COMPRESSION POINT

The maximum output of an amplifier relative to the
P1dB is not a fixed number. The PHEMT FETs used in
many of our low noise products have a soft limited out-
put, and the maximum output can be 1 or 2 dB above
the P1dB. Other FETs may hard limit at 0.5 to 1 dB
above the P1dB. On the other hand, GaN devices that
are finding widespread use in power applications typ-
ically have very soft compression characteristics,
which make P1dB definitions rather ambiguous.

AUTOMATED EPOXY AND DIE PLACEMENT

dB per degree C for the 26 to
40 GHz amplifier. The slope
will be steeper for higher noise
figure amplifiers, and for amplifiers with lower gain
input stages. The variation of the first stage gain vs
temperature for a low gain stage will cause a larger
slope (due to the following second stage contribution
to the noise figure) than just the change in temperature
of the amplifier noise sources would explain.

NOISE FIGURE VS. TEMPERATURE FOR VARIOUS AMPLIFIERS
25
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HEATSINKING

All amplifiers utilize active components that dis-
sipate heat when bias is applied. As such,
proper mounting and heatsinking must be
achieved in order to maintain the proper junction
temperatures of the devices and ensure specifi-
cation compliant operation. This is done via con-
duction cooling of the amplifier case to a
baseplate or mounting surface. It is recom-
mended that the mounting surface is smooth and
clear of any foreign substances, so that there is
a clear thermal path between the baseplate of
the amplifier and that of the mounting surface.
We also recommend that thermal grease be used
wherever possible to enhance the conductivity of
the thermal path.

Since the ampilifiers are sealed housings, there is
no way to remove the heat other than by con-
duction through the body of the amplifier, even
when the ambient temperature is significantly
below that of the baseplate. For higher power
models, heatsinks are required. Please consult
MITEQ for details.

In order to increase the efficiency and reduce the
thermal stress on the components in our ampli-
fiers, MITEQ has done extensive research on the
thermal effects of the heat generating devices,
various material combinations, and attachment
schemes used. Most of our designs use either
aluminum, copper/tungsten, or Kovar for the
chassis, and aluminum for the mounting fixtures.

TYPICAL POWER AMPLIFIER HEAT
TRANSFER

It is important for the user to understand that in
addition to the thermal resistance of the chassis
metal, every interface, starting with the mounting
of the FET into the amplifier package, results in a
thermal gradient. As such, one should try to min-
imize these various interfaces by direct attach-
ment wherever possible.

In order to minimize the thermal resistance,
MITEQ either eutectically bonds or epoxies the

THERMAL CONSIDERATIONS (CONT.)

FETs directly to the housing. Since most of the FETs are
less than 20 x 20 x 5 mils and the mounting posts are
large, there is a good thermal path between the FET and
the chassis. Given typical power dissipation for a FET in
a particular amplifier, the rise in junction temperature is
calculated. The reference is always the bottom surface
of the chassis or housing.

Ty = Tecase + (Vps Ips - Pout) (RG))

Where (Vps Ips - Pout) is the total power dissipated out-
put and Rg is the thermal resistance of the device. To
further guarantee a good thermal path, the base of both
the amplifier and mounting fixture should be machined to
very fine tolerance (i.e., 0.001"/inch).

/ ALUMINA \

SUBSTRATE

SOLDER FET OR MMIC

BOND WIRE

CUSTOMER
MOUNTING
SURFACE

KCHIP AND WIRE ASSEMBLY CROSS SECTION/
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QUALITY ASSURANCE

MITEQ believes that quality must be built into all of the
products that we manufacture. As such, we take ex-
treme care in maintaining a complete and detailed
product assurance program. Our product quality is
structured to and operates within the precepts of ISO
9001:2008 and AS9100 Revision B and to MIL-I-
45208. This, in turn, allows us to meet the rigorous re-
quirements generated by our customers in the
aerospace, military, and commercial sectors. Internal
procedures are used to relate all functions affecting
quality, from initial design through final acceptance.
These procedures detail the responsibilities and func-
tions necessary to maintain effective controls and to
provide a means for evaluating quality disciplines dur-
ing all phases of a job’s performance.

Beginning with the audit of the customer’s contract,
our Quality Assurance Department will review and
evaluate the contract and all of the specifications ap-
plicable to the job. Quality requirements and charac-
teristics are highlighted and adequate plans are
implemented to ensure the incorporation of all aspects
pertaining to overall product quality. Quality assur-
ance activities will be coordinated with engineering,
manufacturing, and procurement during all phases of
an order to ensure the transmittal of complete quality
information to all manufacturing centers and inspec-
tion stations in a manner consistent with schedule re-
quirements.

QUALITY ASSURANCE

MITEQ, through our Quality Assurance and Purchas-
ing Departments, is responsible for the quality of all
purchased items. Procurement sources will be se-
lected and approved, based upon the supplier’s qual-
ity history records, facility and quality system surveys,
or coordinated industry records. Approved sources
will be required to maintain a quality program that is
commensurate with the requirements of the items
being purchased and in compliance with the contract.

Copies of MITEQ’s Quality Manual and Workmanship
Standard, that define the methods used for both qual-
ity and process control, are available upon request.

TEST EQUIPMENT

MITEQ maintains a complete inventory of the latest
state-of-the-art mechanical, electrical, and manufac-
turing test equipment. Equipment calibration and
maintenance is performed and is traceable to the re-
quirements of MIL-STD-45662A.
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MEAN TIME BETWEEN FAILURE (MTBF)

For the past 40 years, MITEQ has supplied thousands
of different models of microwave hybrid amplifiers to
the industry.

Reliability calculations have been performed in accor-
dance with MIL-HDBK-217F for ground benign equip-
ment at 23°C. From these calculations MITEQ has
concluded that these amplifiers are extremely reliable.

CASE |

A low-noise amplifier built to commercial standards
using commercial parts.

CASE i

The same amplifier built in a Kovar chassis, hermeti-
cally sealed, using commercial parts, but screened in
accordance with a test flow similar to that of MIL-PRF-
38534 Class H.

CASE 1l

The same amplifier built in a Kovar chassis, hermeti-
cally sealed but, consisting of specially purchased
high-reliability components and screened to a process
similar to that of MIL-PRF-38534 Class K.

Our low-noise amplifiers are estimated to have a minimum MTBF per the following table:

MTBF (HOURS)

ONE-STAGE TWO-STAGE THREE-STAGE FOUR-STAGE
CASE AMPLIFIER AMPLIFIER AMPLIFIER AMPLIFIER
CASE | 300,000 200,000 120,000 115,000
CASE Il 3,000,000 2,000,000 1,200,000 1,100,000
CASE llI 12,000,000 8,200,000 4,900,000 4,400,000

The MTBF of low-noise amplifiers with more than four gain stages can be estimated by using the equations in the

following table:

MTBF (HOURS)

CASE EQUATION

CASE | MTBF = 100,000 HRS. x 3/N
CASE Il MTBF = 1,000,000 HRS. x 3/N
CASE llI MTBF = 4,000,000 HRS. x 3/N

Where N is the number of stages in the amplifier.

The above analysis is only relevant for low-noise low-power amplifiers (amplifiers where the 1 dB compression
point is 10 dBm or less). High-power amplifiers require individual calculations and usually result in significantly

lower estimations for the MTBF.
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The following diagrams depict the process flow for both our commercial and high-reliability amplifiers:
1 2 3 4 5 6 7
PURCHASE OR INSPECT SOLDER ATTACH LASER MARK
MANUFACTURE PARTS INVENTORY ~ [—==|  KIT PARTS  [—=—|  FEEDTHRUS  |—=—|  SUBSTRATES  |—=—| HOUSING -
PARTS (IF APPLICABLE) TO HOUSING (SERIAL #)
8 9 10 11 12 13 14
*
ULTRASONIC ELECTRICAL
ATTACH CHIP ULTRASONIC ALIGNMENT PRE-CAP SEAL
COMPONENTS ™| PLASMA CLEAN |—> B"gﬁgf& ™| BALL BONDING & PRELIMINARY INSPECTION MODULES
TEST DATA
*% *k
15 16 17 18 19 20
FINAL ASSEMBLE DATA EXTERNAL FINAL PREPARATION SHIPMENT
PACKAGE INSPECTION
ELECTRICAL REQUIRED FOR = VISUAL DATA FOR DELIVERY  }—==] T0
TEST @ 23°C SHIPMENT INSPECTION VERIFICATION (PACKAGING) CUSTOMER
* CURED IN CONTROLLED BELT FURNACE. MANUAL AND AUTOMATED CAPABILITIES LEGEND
** DAILY BOND SCHEDULE AND EPOXY CURING SCHEDULE VERIFICATION
MANUFACTURING QUALITY CONTROL TEST
PROCESS FUNCTION FUNCTION
! 2 3 5 6 7
INSPECT INSPECT
PURCHASE OR BRAZE LASER MARK
INSPECT
MANUFACTURE PARTS INVENTORY A o EeVENT SUBSTRATES =]  HoUSING bt
PARTS DOCUMENTATION TO KOVAR CHASSIS (SERIAL NUMBER) *
*kk
MITEQ PROCESS MITEQ PROCESS PER MIL-STD-883
116075 116076 METHOD 2017
8 9 10 12 13 14
ELECTRICAL
ATTACH CHIP PLASMA CLEAN INSPECT ULTRASONIC ULTRASONIC INSPECT ALIGNMENT
COMPONENTS 1 UNIT COMPONENT WEDGE —| BALL —— WIRING & PRELIVINARY
ATTACHMENT BONDING BONDING TEST DATA
MITEQ PROCESS MITEQ PROCESS PER MIL-STD-883 MITEQ PROCESS MITEQ PROCESS PER MIL-STD-883 AS PER CUSTOMER
116077 116624 METHOD 2017 116079 116078 METHOD 2017 SPECIFICATIONS
15 16 17 18 19 20 21
FINAL ASSEMBLE DATA FINAL
PRE-CAP DEVICE ELECTRICAL TEST PACKAGE EXTERNAL INSPECTION PREPERATION
INSPECTION SCREENING @ 23°C MINIMUM REQUIRED FOR VISUAL INSP DATA FORDELIVERY [
>k OPTI%IQ%E/AJQEMP SHIPMENT * VERIFICATION (PACKAGING)
PER MIL-STD-883 AS PER CUSTOMER MITEQ PROCESS MITEQ PROCESS
METHOD 2017 Fokkek SPECIFICATIONS 120897 117001
22
SHIPMENT
TO CUSTOMER
% FOR MIL-PRF-38534 CLASS K EQUIVALENT RADIOGRAPHIC INSPECTION LEGEND
REQUIRED ALSO
MANUFACTURING QUALITY CONTROL TEST
**  FOR MIL-PRF-38534 CLASS K EQUIVALENT 100% WIRE BOND PULL REQUIRED PROCESS FUNCTION FUNCTION
*%* |F REQUIRED BY CONTRACT 1 ]
%%k  PERFORMED PER MIL-PRF-38534 TABLE C-1X EQUIVALENT OR MODIFIED
TO MEET CUSTOMER REQUIREMENTS

100 Davids Drive, Hauppauge, NY 11788 e TEL: (631) 439-9220 e FAX: (631) 436-7430 * www.miteq.com




-

~

TYPICAL MITEQ DEVICE SCREENING

MITEQ maintains an assortment of its own environmental testing equipment to further ensure product quality and

facilitate the testing of our products. Our environmental lab is capable of testing the following:

* Mechanical shock
e Vibration
e Burn-in

® Temperature cycling

The optional device screening shown here is as per MIL-PRF-38534E Table C-1X Class H and MITEQ Screening

Flow 184004.

ASSEMBLY, SCREENING FLOW CHART FOR HIGH RELIABILITY, MICROWAVE

e Thermal shock

e Gross leak
* Fine leak

(Ref. MIL-PRF-38534 Table C-1X, Class H Equivalent Test Flow)

1 2 4 5 6 7
BRAZE SUBSTRATES
RELEASE WORK KITPARTSFOR | | TOKOVARCHASSIS | |~ LASERETCH | ATTACH L | ArmacHcHP L | pLASMACLEAN |
ORDER ™| MANUFACTURING WITH GOLD/TIN SERIAL NUMBER CONNECTORS COMPONENTS UNIT
PREFORMS ON CHASSIS &TEST FIXTURES
IF APPLICABLE
PER MITEQ PROCESS PER MITEQ PROCESS PER MITEQ PROCESS PER MITEQ PROCESS
116075 121107 116077-3 116624
¢ ° MITEQ CUSTOMER ” SEALUNITS " "
ELECTRICAL PRE-SEAL PRE-SEAL INVERTED OPEN PIND TEMPERATURE MECHANICAL
WIRE BOND ALIGNMENT INSPECTION INSPECTION CRWELD COVER, === CYCLE — SHOCK —
150°/16 HRS, SEAM SEAL
PER MITEQ PROCESS PER CUSTOMERS WIL-STD-883, IF REQUIRED PER MITEQ PROCESS MM[‘%F?(T)DD?%% Mg#ﬁggﬁgﬁm
116079 & 116078 SPECIFICATION METHOD 2017 BY CONTRACT 121100 CONDITION C CONDITION B, Y1 ONLY
15 16 17 18 19 o 20 . 21 NSTALL
X EMI FILTERING
PIND ] FINE LEAK | | GROSSLEAK | | ELEE%S%RLN}IE‘ST WITHDC PWR. | ELECTRICAL (Discoidal) CAPACITOR |-t
SEENOTE 1 SEENOTE1 (160 HRS. +125°C) TEST ONDC P
SEENOTE 2 IF APPLICABLE
MIL-STD-883, MIL-STD-883 MIL-STD-883, MEASURE & REC ALL MIL-STD-883, WEASURE & REC ALL PER MITEQ
METHOD 2020 METHOD 1014 METHOD 1014 "S" PARAMETERS, & METHOD 1015 'S" PARAMETERS, NF, 167279
CONDITION A CONDITION A1 CONDITION C1 CURRENT @25°C CONDITION B P1dB, & CUR @25°C
SEE NOTE 3
22 23
FINAL MITEQ FINAL Notes:

PAINT/CLEAR COAT

IF APPLICABLE

VISUAL
INSPECTION

PER MITEQ
183043

PER MITEQ
120897

CUSTOWER
INSPECTION

IF REQUIRED
BY CONTRACT
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1. Leak rate is determined by package volume or customer specification.
Leak testing may be performed any time after mechanical shock and prior to

final external visual.

2. Higher output power active devices (>-+17 dBm) may utilize alternate
burn-in profile as agreed by customer. Enter Duration, Temperature, and

Voltage on Traveler.

3. Test data provided at +23°C only. Test at temperature extremes only if

required by P.O.
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GENERAL SPECIFICATIONS

Most low noise amplifiers are or can be offered hermetically sealed. Amplifiers with 30 dBm or more output power
capability will have lower maximum baseplate temperatures allowed and it can vary from 65 to 75°C depending
on the total dissipation and size. Specifications and data are for 23°C operation unless indicated otherwise.
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MITEQ's standard low noise amplifiers have been designed to typically meet the following conditions:
Typical operating temperature ....-54 to +85°C for LNAs, -40 to +65°C for higher power

Storage temperature .................. -65 to +125°C
HUMIAItY .o 95% relative humidity, Noncondensing
Vibration ..o 7 g’s rms, 50-5000 CPS, per MIL-STD-810B, Method 514, Procedure 5

SPACE-GQUALIFIED AMPLIFIERS

MITEQ is a leading supplier of RF and microwave com-
ponents, equipment, and systems for both commercial
and defense applications, including; satellite, avionics,
reconnaissance, surveillance, radar, and electronic
countermeasure systems. Our continued advance-
ments in the state-of-the-art and unique capability have
led to wide acceptance of our company as a forerunner
in the field of low-noise amplifier technology for space
applications. We are confident that based on our ex-
perience we can offer you the following:

¢ Mature technology with heritage on space flight
platforms.

¢ An organization dedicated to developing and man-
ufacturing the very best low-noise amplifiers for
space use.

¢ A staff of amplifier experts with state-of-the-art ex-
perience in both space and military type ampilifiers.

¢ Cost competitive products.

e Low risk (both technical and schedule), through an
extensive inventory of standard designs.

¢ \ery high reliability.

MITEQ’s Space-Qualified Quality Assurance Plan estab-
lishes the actions and controls necessary to provide con-
fidence that the end-item will meet the quality, reliability,
and electrical performance required for space qualified ap-
plications. This plan includes the use of parts, materials,
process controls, product screening, traceability, configu-
ration control, and destructive physical analysis. Please
contact MITEQ for a copy of our Space-Qualified Quality
Assurance Plan.

CONFORMANCE TO CUSTOMER QUALITY REQUIREMENTS

MITEQ's involvement in various high-reliability space
programs represents a spectrum of programmatic and
quality requirements ranging from a process and test
flow similar to that of MIL-PRF-38534 Class H or K.

All open-die, thin-film products are manufactured and
tested within MITEQ's clean rooms (FED-STD-209,
Class 100,000 and Class 10,000) according to pro-
gram requirements.

In addition to compliance to stringent manufacturing
controls, MITEQ possesses the capabilities to sup-
port the program management and extensive doc-
umentation requirements of your space contracts
including:

e Configuration Control
¢ Design Reviews
e Traceability

e Thermal Analysis
e Parts Derating
e Design Analysis

e WCA e Dynamic Stress
e FMECA ¢ Process Documentation
e MTBF e EMI/EMC

¢ Parts, Materials,
and Processes

¢ Radiation Susceptibility

All analysis and support provided is based upon indi-
vidual custom requirements as set forth in the cus-
tomer Statement of Work and/or Specifications.
MITEQ has established controls, procedures and a
philosophy with the customer in mind. Conformance
to customer requirements has been paramount in
all the programs we have supported throughout our
history. It is this philosophy that had secured our suc-
cesses in the past, and will guarantee our success in
the future.
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Amiplifiers

All MITEQ amplifiers with a power output of 30 dBm and above.
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POWER AMPLIFIERS

AMFG-3F-00230025-50-37P

POWER AMPLIFIER

This GaN amplifier has a gain of 40 dB in the 230-250
MHz band and delivers 37 dBm. Similar models cover
30 MHz to 4.0 GHz in power ranges from 33 to 40
dBm. For proper operation, 30V supply is needed for

all AMFG line amplifiers.

OPERATING GAIN
MODEL FREQUENCY GAIN FLATNESS
NUMBER (GHz) (dB, Min.)  (+dB, Max.)

AMFG-3F-00030300-60-33P 0.03-3 40 2
AMFG-3F-00030400-60-32P 0.03-4 40 2
AMFG-3F-00040250-60-33P 0.04-2.5 40 2
AMF-4D-00100100-30-30P 0.1-1 44 1
AMFG-3F-00700380-60-35P 0.1-3.8 40 2
AMFG-3F-00230025-30-37P 0.23-0.25 50 1
AMF-4D-00400600-50-30P 0.4-6 34 2
AMF-1B-00500100-60-30P 0.5-1 12 1
AMF-2B-00500100-45-33P 0.5-1 25 1.5
AMF-3B-00500100-13-33P 0.5-1 43 1.5
AMF-3B-00500100-25-33P 0.5-1 43 15
AMF-4B-00500100-13-33P 0.5-1 55 1.5
AMF-4B-00500100-25-33P 0.5-1 55 1.5
AMF-1D-00500200-70-30P 0.5-2 8 1
AMF-2F-00500200-60-30P 0.5-2 18 1.5
AMF-3D-00500200-50-31P 0.5-2 36 15
AMF-3F-00500200-45-30P 0.5-2 29 1.5
AMF-4D-00500200-25-33P 0.5-2 40 2
AMF-4D-00500200-35-30P 0.5-2 41 2
AMF-4F-00500200-17-32P 0.5-2 55 2.5
AMFG-3F-00700380-60-36P 0.7-3.8 40 2
AMFG-3F-00800220-60-35P 0.8-2.2 40 15
AMF-4B-00800250-50-34P 0.8-2.5 40 3
AMF-3B-01000110-20-36P 1-1.1 25 1
AMF-1B-01000200-60-30P 1-2 11 1
AMF-2B-01000200-70-33P 1-2 13 1
AMF-2F-01000200-55-30P 1-2 18 1.5
AMF-3B-01000200-20-33P 1-2 35 1
AMF-3B-01000200-45-33P 1-2 23 1
AMF-3B-01000200-50-40P 1-2 B35) 3
AMF-3F-01000200-25-30P 1-2 32 15
AMF-4B-01000200-20-33P 1-2 33 1
AMF-5D-01000200-15-33P 1-2 50 1.5
AMF-5D-01000200-30-33P 1-2 50 15
AMFG-2F-01000300-60-35P 1-3 40 2
AMF-2F-01000400-60-30P 1-4 18 1.5
AMF-3F-01000400-45-30P 1-4 28 1.5
* 30V supply, and peak current. 1DQ usually much lower.

~

NOISE OUTPUT PWR.
FIGURE @ 1 dB COMP.
(dB, Max.) (dBm, Min.)
6 33
6 32
6 33
3 30
6 35
3 37
5 30
6 30
4.5 33
1.3 33
25 33
1.3 33
2.5 33
7 30
6 30
5 31
4.5 30
2.5 33
3 30
1.7 32
6 36
6 36
© 34
3 36
6 30
7 33
5.5 30
2 33
4.5 33
5 40
2.5 30
2 33
1.5 33
3 33
6 35
6 30
4.5 30

VSWR
IN/OUT
(Max.)

2:2.2
2:2
2:2.2
2.2:2.2
2.5:2.5
1.5:2
2:2.3
2:2.2
2:2
2:2
2:2
2:2
2:2
2:2.3
2:2.3
2.2:2.2
2:2.3
2:2.3
2:2.3
2:2
2.5:2.5
2.2
2:2.3
2:2
2:2
2:2
2:2
1.5:11.5
2:2
2.2:3
2:2
2:2
2:2.3
2:2
2:2.2
2:2.3
2:2.3

DC POWER
@ +15V
(A, Nom.)

0.6~
0.6~
0.67*
0.85
49"
0.2~
0.65
0.5
1.3
1.7
1.7
1.8
1.8
0.4
0.65
0.9
0.8
1.4
0.9
1.4
1.5*
0.9
2.7

0.5
1.3
0.55
1.2
1.6
4.1
0.65
1.7
1.5
1.5
1.5*
0.65
0.8

OUTLINE
DRAWING

133171-3
133171-3
133171-3
118406-4
133171-3
133171-3
132513-2
1434771
143477-2
125420
125420
125420
125420
114293-1
183016
118406-3
183016
125420
125420
125420
133171-3
133171-3
117558-4
152398
1434771
143477-2
183016
143477-4
143477-3
187662-1
183016
175425
125420
125420
133171-3
183016
183016
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POWER AMPLIFIERS (CONT.)
OPERATING GAIN NOISE  OUTPUTPWR.  VSWR DC POWER

MODEL FREQUENCY GAIN FLATNESS  FIGURE  @1dBCOMP.  IN/OUT @ +15V OUTLINE

NUMBER (GH2) (dB,Min) (xdB,Max) (dB,Max) (dBm, Min.) (Max.) (A, Nom.) DRAWING
AMF-4F-01000400-35-30P 1-4 39 1.5 35 30 2:2.3 0.9 183016
AMF-2B-01200140-70-32P 1.2-1.4 21 0.5 7 32 1515 1.2 137120
AMF-3B-01200140-60-34P 1.2-1.4 30 1 6 34 2:15 2 117558-4
AMF-6B-02000230-60-43P 2-2.3 47 2 6 43 2:115 12 172456
AMF-1B-02000400-55-30P 2-4 10 1 55 30 1.5:1.5 0.5 143477-1
AMF-2B-02000400-40-30P 2-4 20 1 4 30 2 0.75 143477-2
AMF-2F-02000400-55-30P 2-4 18 1.5 5.5 30 2:2 0.65 183016
AMF-3B-02000400-20-30P 2-4 35 1 2 30 2:2 0.95 143477
AMF-3F-02000400-55-30P 2-4 32 1.5 55 30 2:2 0.65 183016
AMPF-4B-02000400-15-33P 2-4 50 15 1.5 33 2:2 1.6 117558-5
AMF-4B-02000400-20-33P 2-4 40 15 2 33 2:2 1.6 143477-4
AMF-4B-02000400-30-30P 2-4 40 2 3 30 2:2 1 143477
AMF-2B-02000600-70-30P 2-6 13 15 7 30 2:2 0.72 145393-2
AMF-3B-02000600-80-33P 2-6 17 2 8 33 2:2 1.8 145393-3
AMPF-4B-02000600-70-33P 2-6 20 1.75 7 33 2:2 2.1 145393-3
AMF-4B-02000600-70-37P 2-6 35 2 7 37 2:2.8 4.8 116879-1
AMF-4B-02000800-80-36P 2-8 40 2.5 8 36 2:2.8 4.8 116879-1
AMF-5B-02000600-50-33P 2-6 38 2 5 33 2:2 2 117558-4
AMF-5B-02000600-55-30P 2-6 32 1.75 5.5 30 2.1:2 1.3 145393-5
AMF-6B-02000600-80-33P 2-6 40 2.5 8 33 2:2 3.2 145393-6
AMF-5B-02000800-55-30P 2-8 32 2 55 30 2.1:2 1.3 145393-5
AMF-5B-02000800-55-32P 2-8 34 2 5.5 32 2.1:2 1.9 145393-5
AMF-3B-02001200-90-33P 2-12 35 2 9 33 2:2.3 45 165230
AMF-3B-02001800-30-30P 2-18 35 2 3 30 2.2:2.2 2 163559
AMF-3B-02001800-38-30P 2-18 35 2 3.8 30 22122 2 163559
AMF-3B-02001800-60-30P 2-18 35 2 6 30 2222 2 163559
AMF-3B-02001800-60-32P 2-18 33 25 7 32 2:2.3 45 165230
AMF-3B-02002000-60-30P 2-20 33 2.75 6 30 2:25 45 165230
AMF-6B-02200240-60-40P 2.2-2.4 40 1.25 6 40 2:15 4 117251
AMF-3B-02502000-60-32P 2.5-20 40 25 6 32 2:25 45 165230
AMF-6B-02500270-30-40P 2.5-2.7 40 1 3 40 1.5:1.5 5 127402
AMF-1B-02700380-40-30P 2.7-3.8 12 0.5 4 30 2:2 0.6 178326
AMF-1B-02700380-40-31P 2.7-3.8 13 0.6 4 31 2:2 0.65 178326
AMF-6B-02700290-40-37P 2.7-2.9 40 1 4 37 1.5:1.5 4 127402
AMF-6B-02700290-40-38P 2.7-2.9 40 1 4 38 1.5:1.5 2.85 127402
AMPF-6B-02700290-50-39P 2.7-2.9 40 1 5 39 1.5:1.5 3.85 127402
AMPF-6B-02700290-60-40P 2.7-2.9 40 1.25 6 40 1.5:1.5 4 127402
AMF-1B-02800340-40-30P 2.8-3.4 12 0.5 4 30 2:2 0.6 178326
AMF-4B-03000600-90-38P 3-6 36 1.5 8 38 2:2.8 3.3 116879-1
AMPF-4B-03100350-50-36P 3.1-35 35 1 5 36 2115 2.2 117251
AMF-4B-03100350-50-39P 3.1-35 35 1 5 39 2:15 3.3 117251
AMF-4B-03100360-50-36P 3.1-3.6 35 1 5 36 2:15 2.4 177361
AMF-4B-03400390-50-36P 3.4-3.9 35 1 5 36 2:15 2.2 117251
AMF-4B-03400390-50-39P 3.4-3.9 35 1 5 39 2:15 3.3 117251
AMPF-4B-03400420-20-30P 3.4-42 40 1 2 30 1.8:1.8 0.95 145393-4
AMPF-4B-03400420-30-30P 3.4-4.2 40 1 3 30 2:2 0.95 145393-4
AMF-4B-03400480-30-30P 3.4-4.8 40 1 3 30 2:2 0.95 145393-4
AMPF-4F-03400420-20-30P 3.4-4.2 40 1 2 30 2:2 0.75 183016
AMF-4F-03400480-20-30P 3.4-4.8 40 1 2 30 2:2 0.75 183016
AMF-5B-03700640-50-39P 3.4-6.4 40 2.5 5 39 2:2 8 178301
AMF-4B-03500580-60-30P 3.5-5.8 30 1.25 45 30 2:2 1.2 145393-4
AMF-4B-03700420-50-36P 3.7-4.2 35 1 5 36 215 2.2 117251
AMF-4B-03700420-50-39P 3.7-4.2 35 1 5 39 2:15 3.3 117251

- J

K A /
@![LM‘ IT=6L] 100 Davids Drive, Hauppauge, NY 11788 » TEL:(631) 430-9220 » FAX: (31) 436-7430 « wwwmiteq.com  @rgy



4 )
POWER AMPLIFIERS (CONT.)

OPERATING GAIN NOISE OUTPUT PWR. VSWR DC POWER
MODEL FREQUENCY GAIN FLATNESS FIGURE @1dBCOMP.  IN/OUT @ +15V OUTLINE

NUMBER (GHz) (dB, Min.)  (=dB,Max.) (dB, Max.) (dBm, Min.) (Max.) (A, Nom.) DRAWING
AMF-5B-04000600-50-37P 4-6 40 2.5 5 37 2.1:21 6 178301
AMF-5B-04000600-60-40P 4-6 43 1.5 6 39 2:2 8 178301
AMF-3B-04000800-70-30P 4-8 19 1.5 7 30 2:2 1.1 145393-3
AMF-4B-04000800-50-33P 4-8 36 1 5 33 2:2 1.5 145393-4
AMF-4B-04000800-70-30P 4-8 25 1.5 7 30 2:2 1.2 145393-3
AMF-5B-04000800-60-30P 4-8 33 1.5 6 30 2:2 14 145393-4
AMF-5B-04000800-70-33P 4-8 33 1.5 7 33 2:2 2.2 145393-4
AMF-6B-04000800-60-33P 4-8 40 2 6 83 2:2 2.4 145393-4
AMF-4B-04400500-50-36P 4.4-5 35 1 5 36 2:1.5 2.2 117251
AMF-4B-04400500-50-39P 4.4-5 35 1 5 39 2:1.5 3.3 117251
AMF-5B-04000450-50-33P 4.4-5 30 1 5 33 2:1.5 15 117558-4
AMF-5B-04400640-50-39P 4.4-6.4 40 1.7 5 39 2:2 8 178301
AMF-4B-05000530-50-36P 5-5.3 35 1 5 36 2:1.5 2.2 117251
AMF-4B-05000530-50-39P 5-5.3 35 1 5 39 2:1.5 BY) 117251
AMF-5B-05000650-60-40P 5-6.5 43 1.5 6 39* 2:2 8 178301
AMF-5B-05001300-65-33P 5-13 25 2 10 33 2.1:2 2.85 127465
AMF-4B-05300590-50-36P 5.3-5.9 35 1 5 36 2:1.5 2.2 117251
AMF-4B-05300590-50-39P 5.3-5.9 35 5 39 2:1.5 3.3 117251
AMF-4B-05400590-30-30P 5.4-5.9 35 0.7 3 30 1.6:1.6 1.5 145393-4
AMF-5B-05400590-50-37P 5.4-5.9 35 1 5 37 2:1.5 3.4 117251
AMF-4B-05900640-50-33P 5.9-6.4 30 1 5 33 2:1.5 1.5 116879-1
AMF-4B-05900640-50-36P 5.9-6.4 35 1 5 36 2:1.5 2.1 117251
AMF-4B-05900640-50-38P 5.9-6.4 85 1 5 38 2:1.5 2.7 117251
AMF-4B-05900640-50-39P 5.9-6.4 B85) 1 ) 39 2:1.5 .3 117251
AMF-4B-05900720-50-36P 5.9-7.2 35 1 5 36 2:1.5 2.1 117251
AMF-4B-05900720-50-38P 5.9-7.2 35 1 5 38 2:15 3.3 127202
AMF-5B-06001200-50-35P 6-12 35 2 5 35 2:2 2.8 127465
AMF-5B-06001300-50-35P 6-13 35 2 5 35 2:2 2.8 127465
AMF-2B-06001800-65-35P 6-18 45 2.75 6.5 35 2.1:2.2 6.5 163559
AMF-6B-06001800-120-40P 6-18 43 5 13 39* 2.2:2.2 12.5 165230
AMF-6B-06001800-60-30P 6-18 31 2 6 30 2:2 1.9 146727
AMF-6B-06001800-80-33P 6-18 35 2.5 8 83 2.1:2.2 2.8 127465
AMF-8B-06001800-60-31P 6-18 31 2 6 31 2:2 2 127465
AMF-8B-06001800-60-32P 6-18 33 2 6 32 2:2 2.5 127465
AMF-4B-06400720-50-36P 6.4-7.2 35 1 5 36 2:1.5 2.1 117251
AMF-4B-06400720-50-38P 6.4-7.2 35 1 5 38 2:1.5 2.7 127202
AMF-4B-06400720-50-39P 6.4-7.2 35 1 5] 38.5 2:1.5 &) 127202
AMF-2B-06500900-70-37P 6.5-9 20 1.25 7 &/ 2:2 &3 146727
AMF-4B-06500900-55-37P 6.5-9 38 1.5 515 37 2:2 3.3 146727
AMF-4B-07000900-50-37P 7-9 36 1.5 5 37 2:1.5 3.4 146727
AMF-5B-07001150-50-37P 7-11.5 35 2 5 37 2:1.8 41 127465
AMF-5B-07100770-60-41P 71-7.7 38 1.25 6 41 2:1.5 10.1 176455
AMF-5B-07100790-50-36P 7.1-7.9 35 1 5 36 2:1.5 2.1 117251
AMF-5B-07100790-50-38P 7.1-79 35 1 5 38 2:1.5 2.7 127202
AMF-5B-07100790-50-39P 71-7.9 35 1 5 39 2:1.5 3.3 127202
AMF-5B-07100850-50-37P 7.1-8.5 35 1 5 37 2:1.5 2.7 127202
AMFH-5B-07101010-80-33P 7.1-10.1 25 1 8 33 1.8:1.8 2.8 135793
AMF-4B-07600860-50-37P 7.7-8.6 38 1.5 5 37 1.75:1.5 3.3 146727
AMF-4B-07700850-45-39P 7.7-8.5 36 0.75 4.5 39 2:1.5 3.3 146727
AMF-5B-07700850-50-36P 7.7-8.5 35 1 5 36 2:1.5 2.1 117251
AMF-5B-07700850-50-37P 7.7-8.5 35 1 5 37 2:1.5 2.7 127202
AMF-5B-07700850-50-38P 7.7-8.5 35 1 5 38 2:1.5 2.7 146727
* Typical 40 dBm or more.
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POWER AMPLIFIERS (CONT.)

AMF-2B-08001800-65-35P

8-18 GHz

HIGH POWER AMPLIFIER

Model AMF-2B-08001800-65-35P is a connectorized
high power amplifier, covering octave bandwidth from
8-18 GHz and delivering approximately 3W of power
and 2.5W from 6-18 GHz. From 10-15 GHz, it delivers
about 7W of P1dB. The SMA connectorized Aluminum
alloy housing is 21 mm high, 95 mm long and 66 mm

wide. It is intended for bolting to a flat cooling surface \
or fins. Housing is environmentally sealed, EMI
shielded and hermetic sealing option is also available. The power amplifier includes reverse voltage protec-
tion, in addition to full internal regulation. A TTL on/off control pin is optional. Nominal small-signal gain is 50
dB while noise figure is close to 6 dB across the band. Current draw is nominally 6A at P1dB from +12 to +15
VDC of supply. Output IP3 is a minimum of 44 dBm across the full band, closer to 47 dBm from 10-15 GHz.

OPERATING GAIN NOISE OUTPUT PWR. VSWR DC POWER

MODEL FREQUENCY GAIN FLATNESS FIGURE @1 dB COMP. IN/OUT @ +15V OUTLINE

NUMBER (GHz) (dB, Min.)  (xdB,Max.) (dB,Max.)  (dBm, Min.) (Max.) (A, Nom.) DRAWING
AMF-5B-07700850-50-39P 7.7-8.5 35 1 5 39 21:1.5 3.3 127202
AMF-4B-07800840-45-38P 7.8-8.4 38 0.5 4.5 38 1.751.5 3.3 146727
AMF-6B-07900840-50-33P 7.9-8.4 35 1 5 33 1.8:1.8 1.5 117558-4
AMF-5B-08001050-50-38P 8-10.5 36 1.75 5 38 2:2 4.1 127465
AMF-5B-08001200-50-35P 8-12 35 2 5 35 2:2 2.8 127465
AMF-5B-08001200-80-30P 8-12 24 1.5 8 30 2:2 1.2 116348-1
AMF-6B-08001200-110-40P 8-12 40 3.5 11 40 2:2.3 12 165230
AMF-6B-08001200-35-30P 8-12 35 1.5 3.5 30 2:2 1.8 145393-4
AMF-6B-08001200-50-33P 8-12 33 1.5 5 33 2:2 2 145393-5
AMF-6B-08001200-55-31P 8-12 37 1.25 5.5 31 2:2 1.4 146727
AMF-8B-08001200-60-34P 8-12 35 2 6 34 2:2 2.8 146727
AMF-8B-08001300-60-34P 8-13 35 2 6 34 2:2 2.8 146727
AMF-6B-08001300-50-35P 8-13 35 2 5 35 2:2 2.8 127465
AMF-2B-08001600-65-37P 8-16 47 2.5 6.5 37 2:2.1 4.5 163559
AMF-8B-08001600-60-32P 8-16 35 2 6 32 2:2 2.8 146727
AMF-2B-08001800-65-35P 8-18 43 225 5.3 35 2:2.1 6 163559
AMF-6B-08001800-100-40P 8-18 43 4.5 10 39* 2.2:22 12.5 165230
AMF-6B-08001800-60-34P 8-18 37 2.5 6 34 2:21 3.7 127465
AMF-6B-08001800-70-34P 8-18 37 2.5 7 34 2:2.2 3.7 127465
AMF-6B-08001800-80-33P 8-18 35 2.5 8 33 2:2.2 2.8 146727
AMF-8B-08001800-60-31P 8-18 31 2 6 31 2:2 2 146727
AMF-8B-08001800-60-30P 8-18 40 2.75 6 30 2:2 1.9 146727
AMF-5B-08500960-50-38P 8.5-9.6 35 1 5 38 2:1.5 3.3 127202
AMF-5B-08500960-50-40P 8.5-9.6 35 1 o) 40 2:1.5 4.7 178301
AMF-5B-08500960-50-41P 8.5-9.6 35 1 5 41 2:1.5 4.8 135802
AMF-6B-08500960-40-37P 8.5-9.6 40 1 4 37 2:1.5 3.5 127202
AMF-6B-09000955-50-37P 9-9.5 43 1 5 37 2:2 3.6 127202
AMF-2B-09001000-85-30P 9-10 30 15 6.5 30 2:2 0.95 145393
AMF-3B-09001000-80-40P 9-10 45 8 40 2:2.2 12 165230
AMF-5B-00901000-50-38P 9-10 37 1 5 38 1.8:1.8 4.2 127465
AMF-5B-09001000-50-33P 9-10 33 0.5 5 33 2:2 1.6 117558-5

\ Typical 40 dBm or more. /

K A /
@![LM‘ IT=6L] 100 Davids Drive, Hauppauge, NY 11788 » TEL:(631) 430-9220 » FAX: (31) 436-7430 « wwwmiteq.com @y



4 )
POWER AMPLIFIERS (CONT.)

AMFH-7B-16751725-100-36P i I

POWER AMPLIFIER

This 4W module is capable of fully compliant 85°C
baseplate temperature operation. It is suitable for
pulsed and high-rel applications with a built in high

speed RF switch. j
OPERATING GAIN NOISE OUTPUT PWR. VSWR DC POWER
FREQUENCY GAIN FLATNESS ~ FIGURE @1dBCOMP.  IN/OUT @+15V OUTLINE
(GHz) (dB,Min) (xdB,Max.) (dB,Max) (dBm,Min.) (Max.) (A, Nom.) DRAWING
AMF-5B-0901000-45-36P 9-10 37 1 4.5 36 2:2 3.1 157681
AMF-5B-0901000-45-37P 9-10 38 1 4.5 37 2:2 3.2 127465
AMF-4B-09001000-50-33P 9-10 33 0.5 5 33 2:2 1.5 117558-5
AMF-5B-09001050-40-39P 9-10.5 37 1.35 4 39 2:2 4.1 127465
AMF-2B-09001550-50-37P 9-15.5 45 1.75 5 37 2:2 6.6 163559
AMF-3B-09501150-100-41P 9.5-11.5 45 3.5 11 41 2.1:2.3 12 165230
AMF-6B-09501050-50-38P 9.5-10.5 35 1 38 2115 3.3 127202
AMF-6B-09501050-50-40P 9.5-10.5 35 1 5 40 2:15 4.1 178301
AMF-5B-09701020-35-33P 9.7-10.2 34 1 3.5 33 1.8:1.8 1.4 117558-4
AMF-5B-09701020-40-33P 9.7-10.2 33 1 4 33 2:2 1.4 117558-4
AMF-6B-09901010-50-37P 9.9-10.1 30 0.6 3.5 37 2:2 3.3 127202
AMF-2B-10001600-55-37P 10-16 43 25 5.5 37 2:2.1 6.5 163559
AMF-2B-10001800-55-36P 10-18 43 2.5 5.5 36 2:2.1 6.5 163559
AMF-6B-10701170-50-38P 10.7-11.7 35 1 S 38 2:1.5 3.3 127202
AMF-6B-10701170-50-40P 10.7-11.7 35 1 B 40 2115 4.7 127202
AMF-6B-10701170-50-41P 10.7-11.7 35 1 5) 41 215 4.8 127202
AMF-6B-12001800-70-33P 12-18 35 2 7 33 2:2 2.8 127465
AMF-8B-12001800-60-31P 12-18 33 2 6 31 2:2 2 127465
AMF-6B-12701320-50-40P 12.7-13.2 35 1 5 40 2:15 4.7 127202
AMF-5B-13751450-50-37P 13.75-14.5 35 1.25 5 37 2:15 6 127202
AMF-6B-13751450-50-39P 13.75-14.5 35 1.25 5 39 2:15 71 127202
AMF-6B-13751450-50-40P 13.75-14.5 35 1.25 5) 40 2:1.5 5.4 127202
AMF-6B-14001450-50-40P 14-14.5 35 1 © 40 2:1.5 4.7 127202
AMF-6B-14001450-50-41P 14-14.5 40 1.25 5) 41 2:15 B3 178301-11
AMF-7B-14001600-80-30P 14-16 30 1.5 8 30 2:2 2.3 117469-4
AMF-6B-16001700-60-40P 16-17 43 1.5 6 40 2:2.2 12 165230
AMFH-7B-16751725-100-36P  16.75-17.25 50 1 10 36 2:2.3 9 142571
AMF-6F-17002200-70-30P 17-22 25 1.5 7 30 2.1:2.1 2.2 166644
AMF-6B-17702200-60-30P 17-22 40 2 6 30 2:2 1.8 146727
AMF-8B-18002650-70-37P 18-26.5 52 4 10 36* 2:2 7 178532
\* Psat is 37 dBm typical. /

AMF-8F-18002650-80-29P

POWER AMPLIFIER

This is a small, single-bias and a temperature com-
pensated power amplifier covering 18-26.5 GHz in a
rugged housing. It delivers typically 30 dBm in the
full band.

\

K y
@ @LM’ IT=6L] 100 Davids Drive, Hauppauge, NY 11788  TEL: (631) 439-9220 e FAX: (631) 436-7430 « www.miteq.com

(@]
Power
Amplifiers 2010

A
©



Amplifiers 2010

N
w

Q Power

4 )

POWER AMPLIFIERS (CONT.)

AMF-6B-18002650-70-37P

5W THROUGH 18-26.5 GHz HIGH POWER MODULE \

-
Model AMF-6B-18002650-70-37P is a plate mounted d \\‘i‘
high power amplifier, covering 18-26.5 GHz and deliv- K ‘\ #

ering a minimum of 5W of saturated power. The SMA
connectorized module has a base of 5” wide and - N
5.24” long and 2” high including fins on top. Housing o
is EMI and environmentally shielded, and can operate
compliant in baseplate temperatures up to 60°C. The K /
Power Amplifier includes over temperature protection

in addition to full internal regulation. A 20 dB output coupled port is optional. Nominal small-signal gain is 52
dB and Psat is typically 38 dBm. Input/output port VSWRs are typically 2:1 or less. The unit runs from 12V to
15V (48V optional) and draws a typical of 7A at full power.

OPERATING GAIN NOISE OUTPUT PWR. VSWR DC POWER

MODEL FREQUENCY GAIN FLATNESS FIGURE @ 1 dB COMP. IN/OUT @ +15V OUTLINE

NUMBER (GHz) (dB, Min.)  (xdB, Max.) (dB, Max.) (dBm, Min.) (Max.) (A, Nom.) DRAWING
AMF-5B-19002400-60-33P 19-24 36 1.5 6 33 2:2 3 146727
AMF-5B-20002300-60-34P 20-23 36 15 6 33.5 2:2 3 146727
AMF-5B-20002400-60-30P 20-24 36 15 6 30 2:2 2.2 146727
AMF-5B-22002400-60-33P 22-24 38 15 6 33 2:2 3 146727
AMF-4B-26003100-100-36P 26-31 18 1.5 9 358 2.3:2.3 7 159648
AMF-8F-27003100-90-30P 27-31 30 2 9 30 2.5:25 1.05 138002
AMF-8F-27003150-55-30P 27-31.5 35 2 585 30 2.5:25 1.5 166644
AMF-8F-27003150-50-30P 27-31.5 38 1.75 5 30 2.4:24 1.5 166644
AMF-6F-27503100-90-30P 27.5-31 16 2 9 30 2.5:25 0.95 138002
AMF-8F-27503150-55-31P 27.5-31.5 40 15 5.5 31 2.3:2.3 1.7 166644
AMF-4B-29003100-90-36P 29-31 20 1.25 9 36 2:2 7 159648
AMF-5B-33003500-80-32P 33-35 50 2 8 32 2:2.3 2.2 182509
AMF-3B-33003500-80-32P 33-35 30 2 8 32 2:2.3 2 182509
AMF-10F-37004100-90-30P 37-41 30 2.5 9 30 2.5:25 1.75 165237
AMF-8F-37004100-90-30P 37-41 20 25 9 30 2.5:2.3 1.65 165237

\ 36 dBm typical. /

AMF-4B-2600-3100-100-36P

26-31 GHz 4W POWER AMPLIFIER

Model AMF-4B-26003100-100-36P is a connec-
torized high power amplifier/module, covering 26-
31 GHz and delivering approximately 5W of power.
The female K-type connectorized aluminum hous-
ing is 10 mm high, 25 mm long and 34 mm wide. It
is intended for bolting to a flat cooling surface or

fins. Housing is environmentally sealed and EMI K
shielded. Nominal small-signal gain is near 18 dB.

Current draw is nominally 7A at P1dB from 6 to 6.5 VDC of supply and -1.25 VDC.

\ A /
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BROADBAND
AMF-3B-02001800-60-30P

2-18 GHz, 1\W AMPLIFIER

These compact 2-18 GHz power amplifiers de-
liver minimum of 30 dBm with a typical small
signal of 37 dB and +1.5 dB flat. Typical noise
figure is 4 dB and even lower values are possi-
ble. Draws a maximum of 2A at P1dB.

OPERATING
MODEL FREQUENCY GAIN
NUMBER (GH2) (dB, Min.)

AMFG-3F-00030300-60-33P 0.03-3 40
AMFG-3F-00030400-60-32P 0.03-4 40
AMFG-3F-00040250-60-33P 0.04-2.5 40
AMF-1B-00500100-60-30P 0.5-1 12
AMF-2B-00500100-45-33P 0.5-1 25
AMF-3B-00500100-13-33P 0.5-1 43
AMF-3B-00500100-25-33P 0.5-1 43
AMF-4B-00500100-13-33P 0.5-1 55
AMF-4B-00500100-25-33P 0.5-1 55
AMFG-3F-00700380-60-35P 0.7-3.8 40
AMFG-3F-00800220-60-35P 0.8-2.2 40
AMF-4B-00800250-50-34P 0.8-2.5 40
AMF-1B-01000200-60-30P IE2 11
AMF-2B-01000200-70-33P 1-2 13
AMF-2F-01000200-55-30P 1-2 18
AMF-3B-01000200-20-33P 1-2 35
AMF-3B-01000200-45-33P 1-2 23
AMF-3B-01000200-50-40P 1-2 35
AMF-3F-01000200-25-30P 1-2 32
AMPF-4B-01000200-20-33P 1-2 33
AMF-5D-01000200-15-33P 1-2 50
AMF-5D-01000200-30-33P 1-2 50
AMFG-2F-01000300-60-36P 1-3 40
AMF-1B-02000400-55-30P 2-4 10
AMPF-2B-02000400-40-30P 2-4 20
AMPF-2F-02000400-55-30P 2-4 18
AMF-3B-02000400-20-30P 2-4 35
AMF-3F-02000400-55-30P 2-4 32
AMF-4B-02000400-15-33P 2-4 50
AMF-4B-02000400-20-33P 2-4 40
AMF-4B-02000400-30-30P 2-4 40
AMF-2B-02000600-70-30P 2-6 13
AMF-3B-02000600-80-33P 2-6 17

\* 30V supply, and peak current. IDQ usually much lower.

GAIN
FLATNESS
(xdB, Max.)

NOISE
FIGURE
(dB, Max.)

0 N W N

OUTPUT PWR.
@1 dB COMP.
(dBm, Min.)

33
32
33
30
33
33
33
33
33
35
35
34
30
33
30
33
33
40
30
33
33
33
36
30
30
30
30
30
33
33
30
30
33

VSWR
IN/OUT
(Max.)

2:2.2
2:2
2:2.2
2:2.2
2:2
2:2
2:2
2:2
2:2
2.5:2.5
2.2
2:2.3
2:2
2:2
2:2
1.5:11.5
2:2
2.2:3
2:2
2:2
2:2.3
2:2
2:2.2
1.5:11.5
2:2
2:2
2:2
2:2
2:2
2:2
2:2
2:2
2:2

DC POWER
@ +15V
(A, Nom.)

0.6~
0.6*
0.67*
0.5
1.3
1.7
1.7
1.8
1.8
1.5*
0.9
2.7
0.5
1.3
0.55
1.2
1.6
4.1
0.65
1.7
1.5
5
1.5*
0.5
0.75
0.65
0.95
0.65
1.6
1.6

2.1
1.8

OUTLINE
DRAWING

133171-3
133171-3
133171-3
1434771
143477-2
125420
125420
125420
125420
133171-3
133171-3
117558-4
1434771
143477-2
183016
143477-4
143477-3
187662-1
183016
175425
125420
125420
133171-3
1434771
143477-2
183016
143477
183016
117558-5
143477-4
143477
145393-2
145393-3

J
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MODEL
NUMBER

AMF-4B-02000600-70-33P
AMF-4B-02000600-70-37P
AMF-5B-02000600-50-33P
AMF-5B-02000600-55-30P
AMF-6B-02000600-80-33P
AMF-4B-03000600-90-38P
AMF-5B-03700640-50-39P
AMF-3B-04000800-70-30P
AMF-4B-04000800-50-33P
AMF-4B-04000800-70-30P
AMF-5B-04000800-60-30P
AMF-5B-04000800-70-33P
AMF-6B-04000800-60-33P
AMF-5B-05001300-65-33P
AMF-5B-06001200-50-35P
AMF-5B-06001300-50-35P
AMF-2B-06001800-65-35P
AMF-6B-06001800-120-40P
AMF-6B-06001800-60-30P
AMF-6B-06001800-80-33P
AMF-8B-06001800-60-31P
AMF-8B-06001800-60-32P
AMF-2B-08001600-65-37P
AMF-8B-08001600-60-32P
AMF-2B-08001800-65-35P
AMF-6B-08001800-100-40P
AMF-6B-08001800-60-34P
AMF-6B-08001800-70-34P
AMF-6B-08001800-80-33P
AMF-8B-08001800-60-31P
AMF-8B-08001800-60-30P
AMF-4F-20004000-90-22P
AMF-6F-20004000-90-22P

* Typical 40 dBm or more.

OPERATING
FREQUENCY

(GHz)

4-8

4-8
5-13
6-12
6-13
6-18
6-18
6-18
6-18
6-18
6-18
8-16
8-16
8-18
8-18
8-18
8-18
8-18
8-18
8-18
20-40
20-40

GAIN
(dB, Min.)

20
35
38
32
40
36
40
19
36
25
33
33
40
25
35
35
45
43
31
35
31
33
47
35
43
43
37
37
35
31
40
15
25

NOISE
FIGURE
(dB, Max.)

a o -

oo, o
o wm®n

© © O O 0 N

OUTPUT PWR.
@1 dB COMP.
(dBm, Min.)

33
37
33
30
33
38
39
30
33
30
30
33
33
33
35
35
35
39"
30
33
31
32
37
32
35
39"
34
34
33
31
30
22
22

VSWR
IN/OUT
(Max.)

2:2
2:2.8
2:2

2:2
2:2.8
2:2
2:2
2:2
2:2
2:2
2:2
2:2

2:2
2:2
2.1:2.2
2.2:2.2
2:2
2.1:2.2
2:2
2:2
2:2.1
2:2
2:2.1
2.2:2.2
2:2.1
2:2.2
2:2.2
2:2
2:2
83
3:3

DC POWER
@ +15V
(A, Nom.)

2.1
4.8

1.3
3.2
3.3

1.1
1.5
1.2
1.4
2.2
2.4
2.85
2.8
2.8
6.5
12.5
1.9
2.8

2.5
4.5
2.8

12.5
3.7
3.7
2.8

1.9
0.5
0.6

BROADBAND (CONT.

OUTLINE
DRAWING

145393-3
116879-1
117558-4
145393-5
145393-6
116879-1
178301
145393-3
145393-4
145393-3
145393-4
145393-4
145393-4
127465
127465
127465
163559
165230
146727
127465
127465
127465
163559
146727
163559
165230
127465
127465
146727
146727
146727
161196
161196

100 Davids Drive, Hauppauge, NY 11788 e TEL: (631) 439-9220 e FAX: (631) 436-7430 * www.miteq.com
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AMFG-3F-00030300-60-33P

MULTI-OCTAVE POWER AMPLIFIERS TO 20 GHz

Power amplifier modules covering a frequency
range of 2 to 20 GHz are available in a compact
housing. These power amplifiers have power
ranges from 0.8W to 10W depending on the
specific frequency range. They are internally
regulated, protected against reverse or over
voltage, transients, and over temperature. A
TTL control for internal DC supply is optional.
They are also available in various mechanical k

configurations, with a custom heatsink or also
with a fan pack.

OUTPUT PWR.
@1 dB COMP.
(dBm, Min.)

VSWR
IN/OUT
(Max.)

DC POWER
@ +15V
(A, Nom.)

OUTLINE
DRAWING

OPERATING

MODEL FREQUENGY GAIN FLATNESS

NUMBER (GH2) (dB,Min.)  (xdB, Max.)
AMFG-3F-00030300-60-33P 0.03-3 40
AMFG-3F-00030400-60-32P 0.03-4 40
AMFG-3F-00040250-60-33P 0.04-2.5 40
AMF-4D-00100100-30-30P 0.1-1 44
AMF-4D-00400600-50-30P 0.4-6 34
AMF-1D-00500200-70-30P 0.5-2 8
AMF-2F-00500200-60-30P 0.5-2 18
AMF-3D-00500200-50-31P 0.5-2 36
AMF-3F-00500200-45-30P 0.5-2 29
AMPF-4D-00500200-25-33P 0.5-2 40
AMF-4D-00500200-35-30P 0.5-2 41
AMF-4F-00500200-17-32P 0.5-2 55
AMFG-3F-00700380-60-35P 0.7-3.8 40
AMFG-3F-00800220-60-35P 0.8-2.2 40
AMPF-2F-01000400-60-30P 1-4 18
AMF-3F-01000400-45-30P 1-4 28
AMF-4F-01000400-35-30P 1-4 39
AMF-4B-02000800-80-36P 2-8 40
AMPF-5B-02000800-55-30P 2-8 32
AMF-5B-02000800-55-32P 2-8 34
AMPF-3B-02001200-90-33P 2-12 35
AMPF-3B-02001800-30-30P 2-18 35
AMF-3B-02001800-38-30P 2-18 35
AMF-3B-02001800-60-30P 2-18 35
AMF-3B-02001800-60-32P 2-18 33
AMF-3B-02002000-60-30P 2-20 33
AMF-3B-02502000-60-32P 2.5-20 40

- N =2 NN NN
N oA

w (6206} w —_
2 POCHmPGm, @O

oo NO

33*
32*
33"

30
30
30
30
31
30
33
30
32

35"
35"

30
30
30
36
30
32
33
30
30
30
32
30
32

\* 30V supply, and peak current. IDQ usually much lower. Psat is typically 3-5 dB above P1dB.

2:2.2
2:2
2:2.2

22:2.2

2:2.3
2:2.3
2:2.3

2222

2:2.3

2:2.3

2:2.3
2:2

2.5:2.5

2.2
2:2.3
2:2.3
2:2.3
2:2.8
2.1:2
2.1:2
2:2.3

2.2:2.2
2.2:2.2
2.2:2.2

2:2.3
2:2.5
2:2.5

0.6~
0.6~
0.67*
0.85
0.65
0.4
0.65
0.9
0.8
1.4
0.9
1.4
1.5*
0.9
0.65
0.8
0.9
4.8
1.3
1.9
4.5

N

4.5
4.5
4.5

133171-3
133171-3
133171-3
118406-4
132513-2
114293-1
183016
118406-3
183016
125420
125420
125420
133171-3
133171-3
183016
183016
183016
116879-1
145393-5
145393-5
165230
163559
163559
163559
165230
165230
165230

100 Davids Drive, Hauppauge, NY 11788 e TEL: (631) 439-9220 e FAX: (631) 436-7430 * www.miteq.com
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AMF-4B-07800840-45-38P

telecom applications in this band.

MODEL
NUMBER

AMF-3B-01000110-20-36P
AMF-2B-01200140-70-32P
AMF-3B-01200140-60-34P
AMF-6B-02000230-60-43P
AMF-6B-02200240-60-40P
AMF-6B-02500270-30-40P
AMF-1B-02700380-40-30P
AMF-1B-02700380-40-31P
AMF-6B-02700290-40-37P
AMF-6B-02700290-40-38P
AMF-6B-02700290-50-39P
AMF-6B-02700290-60-40P
AMF-1B-02800340-40-30P
AMF-4B-03100350-50-36P
AMF-4B-03100350-50-39P
AMF-4B-03100360-50-36P
AMF-4B-03400390-50-36P
AMF-4B-03400390-50-39P
AMF-4B-03400420-20-30P
AMF-4B-03400420-30-30P
AMF-4F-03400420-20-30P
AMF-4B-03400480-30-30P
AMF-4F-03400480-20-30P
AMF-5B-03700640-50-39P
AMF-4B-03500580-60-30P
AMF-4B-03700420-50-36P
AMF-4B-03700420-50-39P
AMF-5B-04000450-50-33P
AMF-4B-04400500-50-36P
AMF-4B-04400500-50-39P
AMF-5B-04400640-50-39P
AMF-4B-05000530-50-36P
AMF-4B-05000530-50-39P
AMF-5B-05000650-60-40P

* Typical 40 dBm or more.

OPERATING
FREQUENGY GAIN
(GHz) (dB, Min.)
1-1.1 25
1.2-1.4 21
1.2-1.4 30
2-2.3 47
22-2.4 40
2.5-2.7 40
2.7-3.8 12
2.7-3.8 13
2.7-2.9 40
2.7-2.9 40
2.7-2.9 40
2.7-2.9 40
2.8-3.4 12
3.1-35 35
3.1-35 35
3.1-3.6 35
3.4-3.9 35
3.4-3.9 35
3.4-42 40
3.4-42 40
3.4-42 40
3.4-4.8 40
3.4-4.8 40
3.4-6.4 40
3.5-5.8 30
3.7-4.2 35
3.7-4.2 35
4.4-5 30
4.4-5 35
4.4-5 35
4.4-6.4 40
5-5.3 35
5-5.3 35
5-6.5 43

GAIN

FLATNESS
(=dB, Max.)

1.25

0.5
0.6

1.25
0.5

- a4 a4

225
1.25

—_ 4 a4 4

1.7

1.5

NOISE
FIGURE
(dB, Max.)

GNDWONDNONDOOOOO oo oOoooNW

4.5

(o) & NG, B¢, BN NG B¢, BN 6 Ie |

OUTPUT PWR.
@1 dB COMP.
(dBm, Min.)

36
32
34
43
40
40
30
31
37
38
39
40
30
36
39
36
36
39
30
30
30
30
30
39
30
36
39
33
36
39
39
36
39
39"

VSWR
IN/OUT
(Max.)

2:2
1.5:1.5
2:1.5
2:1.5
2:1.5
1.5:1.5
2:2
2:2
1.5:1.5
1.5:11.5
1.5:1.5
1.5:1.5
2:2
2:1.5
2:1.5
2:1.5
2:1.5
2:1.5
1.8:1.8
2:2
2:2
2:2
2:2
2:2
2:2
2:1.5
2:1.5
2:1.5
2:1.5
2:1.5
2:2
2:1.5
2:1.5
2:2

DC POWER
@ +15V
(A, Nom.)

0.65

2.85
3.85

0.6
2.2
3.3
2.4
2.2
3.3
0.95
0.95
0.75
0.95
0.75

1.2
2.2
3.3
1.5
2.2
3.3

2.2
3.3

OUTLINE
DRAWING

152398
137120
117558-4
172456
117251
127402
178326
178326
127402
127402
127402
127402
178326
117251
117251
177361
117251
117251
145393-4
145393-4
183016
145393-4
183016
178301
145393-4
117251
117251
117558-4
117251
117251
178301
117251
117251
178301

SATCOM AND RADAR

A 6 W module in the 8 GHz band, with similar
models available up to 12 W. Output is isolator
protected, has fins on top and is suitable for all

)
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SATCOM AND RADAR (CONT.)
AMF-5B-08500960-60-40P

A 10 W power amplifier module suitable for all
linear and plused X-Band applications. It has a
field removable isolator at the ouput.

OPERATING GAIN NOISE  OUTPUTPWR.  VSWR DC POWER
MODEL FREQUENGY GAIN FLATNESS  FIGURE @1 dBCOMP.  IN/OUT @ +15V OUTLINE
NUMBER (GHz) (dB,Min)  (=dB,Max) (dB,Max) (dBm,Min.) (Max.) (A, Nom.) DRAWING
AMF-4B-05300590-50-36P 5.3-5.9 35 1 5 36 2:15 2.2 117251
AMF-4B-05300590-50-39P 5.3-5.9 35 1 5 39 2:15 3.3 117251
AMF-4B-05400590-30-30P 5.4-5.9 35 0.7 3 30 1.6:1.6 15 145393-4
AMF-5B-05400590-50-37P 5.4-5.9 35 1 5 37 2:15 3.4 117251
AMF-4B-05900640-50-33P 5.9-6.4 30 1 5 33 2:15 15 116879-1
AMPF-4B-05900640-50-36P 5.9-6.4 35 1 5 36 2:15 2.1 117251
AMF-4B-05900640-50-38P 5.9-6.4 35 1 5 38 2:15 2.7 117251
AMF-4B-05900640-50-39P 5.9-6.4 35 1 5 39 2:15 3.3 117251
AMF-4B-05900720-50-36P 5.9-7.2 35 1 5 36 2:15 2.1 117251
AMF-4B-05900720-50-38P 5.9-7.2 35 1 5 38 2:15 3.3 127202
AMPF-4B-06400720-50-36P 6.4-7.2 35 1 5 36 2:15 2.1 117251
AMF-4B-06400720-50-38P 6.4-7.2 35 1 5 38 2:15 2.7 127202
AMF-4B-06400720-50-39P 6.4-7.2 35 1 5 38.5 2:15 3.3 127202
AMF-2B-06500900-70-37P 6.5-9 20 1.25 7 37 2:2 3.3 146727
AMPF-4B-06500900-55-37P 6.5-9 38 15 5.5 37 2:2 3.3 146727
AMF-4B-07000900-50-37P 7-9 36 15 5 37 2:15 3.4 146727
AMF-5B-07001150-50-37P 7-11.5 35 2 5 37 2:1.8 4.1 127465
AMF-5B-07100770-60-41P 7.1-7.7 38 1.25 6 41 2:15 10.1 176455
AMF-5B-07100790-50-36P 7.1-7.9 35 1 5 36 2:15 2.1 117251
AMF-5B-07100790-50-38P 7.1-7.9 35 1 5 38 2:15 2.7 127202
AMPF-5B-07100790-50-39P 7.1-7.9 35 1 5 39 2:15 3.3 127202
AMF-5B-07100850-50-37P 7.1-85 35 1 5 37 2:15 2.7 127202
AMFH-5B-07101010-80-33P 7.1-10.1 25 1 8 33 1.8:1.8 2.8 135793
AMF-5B-07700850-50-36P 7.7-85 35 1 5 36 2:15 2.1 117251
AMF-5B-07700850-50-37P 7.7-85 35 1 5 37 2:15 2.7 127202
AMF-5B-07700850-50-38P 7.7-8.5 35 1 5 38 2:15 2.7 146727
AMPF-5B-07700850-50-39P 7.7-85 35 1 5 39 2.1:15 3.3 127202
AMF-4B-07700850-45-39P 7.7-85 36 0.75 45 39 2:15 33 146727
AMF-4B-07600860-50-37P 7.7-8.6 38 15 5 37 1.75:11.5 3.3 146727
AMPF-4B-07800840-45-38P 7.8-8.4 38 0.5 45 38 1.75:115 3.3 146727
AMF-6B-07900840-50-33P 7.9-8.4 35 1 5 33 1.8:1.8 15 117558-4
AMF-5B-08001050-50-38P 8-10.5 36 1.75 5 38 2:2 4.1 127465
AMF-5B-08001200-80-30P 8-12 24 15 8 30 2:2 1.2 116348-1
AMF-6B-08001200-35-30P 8-12 35 15 35 30 2:2 1.8 145393-4
AMF-6B-08001200-55-31P 8-12 37 1.25 5.5 31 2:2 1.4 146727
AMPF-6B-08001200-50-33P 8-12 33 15 5 33 2:2 2 145393-5

.
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X-BAND POWER AMPLIFIER

AMF-5B-09001050-40-39P

Model AMF-5B-09001050-40-39P has an output
P1dB of about 39 dBm from 9 to 10.5 GHz and 38
dBm from 7.5 to 11 GHz. Gain is 36 dB minimum, +1
dB flat, and typical noise figure is 3.5 dB. This model
operates from —10 to +60°C base temperature range
and draws about 4A from 15V. It has internal regula-
tion and protection, and a footprint of only 3.3" x 3.3".

MODEL
NUMBER

AMF-8B-08001200-60-34P
AMF-5B-08001200-50-35P
AMF-6B-08001200-110-40P
AMF-8B-08001300-60-34P
AMF-6B-08001300-50-35P
AMF-6B-08500960-40-37P
AMF-5B-08500960-50-38P
AMF-5B-08500960-50-40P
AMF-5B-08500960-50-41P
AMF-6B-09000955-50-37P
AMF-2B-09001000-85-30P
AMF-5B-09001000-50-33P
AMF-4B-09001000-50-33P
AMF-5B-0901000-45-36P
AMF-5B-0901000-45-37P
AMF-5B-00901000-50-38P
AMF-3B-09001000-80-40P
AMF-5B-09001050-40-39P
AMF-2B-09001550-50-37P
AMF-6B-09501050-50-38P
AMF-6B-09501050-50-40P
AMF-3B-09501150-100-41P
AMF-5B-09701020-40-33P
AMF-5B-09701020-35-33P
AMF-6B-09901010-50-37P
AMF-6B-10701170-50-38P
AMF-6B-10701170-50-40P
AMF-6B-10701170-50-41P
AMF-6B-12001800-70-33P
AMF-6B-12701320-50-40P
AMF-5B-13751450-50-37P
AMF-6B-13751450-50-39P
AMF-6B-13751450-50-40P
AMF-6B-14001450-50-40P
AMF-6B-14001450-50-41P
AMF-6B-14001535-50-40P
AMF-6B-14001535-50-40P

OPERATING
FREQUENCY
(GHz)

8-12
8-12
8-12
8-13
8-13
8.5-9.6
8.5-9.6
8.5-9.6
8.5-9.6
9-9.5
9-10
9-10
9-10
9-10
9-10
9-10
9-10
9-10.5
9-15.5
9.5-10.5
9.5-10.5
9.5-11.5
9.7-10.2
9.7-10.2
9.9-10.1
10.7-11.7
10.7-11.7
10.7-11.7
12-18
12.7-13.2
13.75-14.5
13.75-14.5
13.75-14.5
14-14.5
14-14.5
14-15.35
14-15.35

GAIN
(dB, Min.)

35
35
40
35
35
40
35
35
35
43
30
33
33
37
38
37
45
37
45
35
35
45
33
34
30
35
35
35
35
35
35
35
35
35
40
35
35

GAIN

FLATNESS
(xdB, Max.)

0.6

N = = 4

1.25
1.25
1.25

1.25
1.5
1.5

SATCOM AND RADAR (CONT.)

~

NOISE
FIGURE
(dB, Max.)

o o

FENE N [ —

—
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OUTPUT PWR.
@ 1 dB COMP.

(dBm, Min.)

34
35
40
34
35
37
38
40
41
37
30
33
33
36
37
38
40
39
37
38
40
41
33
33
37
38
40
41
33
40
37
39
40
40
41
40
40

VSWR
IN/OUT
(Max.)

2:2
2:2
2:2.3
2:2
2:2
2:1.5
2:1.5
2:1.5
2:1.5
2:2
2:2
2:2
2:2
2:2
2:2
1.8:1.8
2:2.2
2:2
2:2
2:1.5
2:1.5
2.1:2.3
2:2
1.8:1.8
2:2
2:1.5
2:1.5
2:1.5
2:2
2:1.5
2:1.5
2:1.5
2:1.5
2:1.5
2:1.5
2:2
2:2

DC POWER
@ +15V
(A, Nom.)

2.8
2.8
12
2.8
2.8
3.5
3.3
4.7
4.8
3.6
0.95
1.6
1:5
3.1
3.2
4.2
12
4.1
6.6
3.3
4.1
12
1.4
1.4
3.3
3.3
4.7
4.8
2.8
4.7

7.1
5.4
4.7
5.5

[oe]

OUTLINE
DRAWING

146727
127465
165230
146727
127465
127202
127202
178301
135802
127202
145393
117558-5
117558-5
157681
127465
127465
165230
127465
163559
127202
178301
165230
117558-4
117558-4
127202
127202
127202
127202
127465
127202
127202
127202
127202
127202
178301-11
178301
178301
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SATCOM AND RADAR (CONT.)

AMF-8F-27003150-55-30P Y I
) .

K-BAND POWER AMPLIFIER MODULE

Model AMF-8F-27003150-55-30P is a compact and
connectorized high power gain module, covering SAT-
COM bands 27 to 31.5 GHz and delivering approxi-
mately 1W of power. High thermal performance
housing is 0.37" (9.3 mm) high, 1" (25.5 mm) long
(without connectors) and 0.83" (21 mm) wide (without
the DC pins). Total length including the field-replace-
able 2.92 mm K-connectors is 1.76".

Nominal small-signal gain of the ampilifier is 35 dB minimum, +1.5 dB, while noise figure is close to 4.5 dB typ-
ical. Port VSWRs are less than 2.3:1. Minimum P1dB is 30 dBm. Output IP3 is a minimum of 33 dBm and a typ-
ical of 37 dBm across the full band. It is intended for bolting to a flat cooling surface. Housing can be
hermetically or environmentally sealed.

Regulation and bias sequencing is internal, so only a single +10 to +15V supply is required. Typical current draw
is near 1.2A linear and about 1.7A at full power. Operational from —-40 to +85°C baseplate temperature, with
about 1 dB degradation in power and gain.

OPERATING GAIN NOISE  OUTPUTPWR.  VSWR DC POWER

MODEL FREQUENGY GAIN FLATNESS  FIGURE @1 dB COMP.  IN/OUT @ +15V OUTLINE

NUMBER (GHz) (dB,Min) (xdB,Max) (dB,Max) (dBm,Min)  (Max. (A, Nom.) DRAWING
AMF-7B-14001600-80-30P 14-16 30 15 8 30 2:2 2.3 117469-4
AMF-6B-16001700-60-40P 16-17 43 15 6 40 2:2.2 12 165230
AMFH-7B-16751725-100-36P  16.75-17.25 50 1 10 36 2:2.3 9 142571
AMF-6F-17002200-70-30P 17-22 25 15 7 30 2.1:2.1 2.2 166644
AMF-6B-17702200-60-30P 17.7-22 40 2 6 30 2 1.8 146727
AMPF-5B-19002400-60-33P 19-24 36 15 6 33 2:2 3 146727
AMF-5B-20002300-60-34P 20-23 36 15 6 33.5 22 3 146727
AMPF-5B-20002400-60-30P 20-24 36 15 6 30 29 2.2 146727
AMF-5B-22002400-60-33P 22-24 38 15 6 33 2:2 3 146727
AMF-4B-26003100-100-36P 26-31 18 15 9 35 2.3:2.3 7 159648
AMF-8F-27003100-90-30P 27-31 30 2 9 30 2525 1.05 138002
AMF-8F-27003150-55-30P 27-31.5 35 2 55 30 2525 1.5 166644
AMF-8F-27003150-50-30P 27-31.5 38 1.75 5 30 24:2.4 1.5 166644
AMF-6F-27503100-90-30P 27.5-31 16 2 9 30 2525 0.95 138002
AMF-8F-27503150-55-31P 27.5-31.5 40 15 55 31 2.3:2.3 1.7 166644
AMF-4B-29003100-90-36P 29-31 20 1.25 9 36 2:2 7 159648
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Multioctave GaN power amplifiers starting at 30 MHz up to 4 GHz.
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BROADBAND GaNl POWER AMPLIFIERS

AMFG-3F-00030400-60-32P I

MULTI-OCTAVE GaN RF POWER AMPLIFIERS

MITEQ’s AMFG family of GaN power amplifiers cov-
ers frequency ranges more than ten octaves wide.
High impedances of these devices allow for excellent
port match and gain flathess over very wide band-
widths. Inherent robustness of the device technology
enables these ampilifiers to withstand very high base
temperatures or surges in RF or DC power without K /
compromising their reliability. The Model AMFG-3F-

00030400-60-32P operates from 30 MHz to 4 GHz, has

over 40 dB gain, typical +1.5 dB flatness, P1dB of over 32 dBm and a Psat of 34 dBm typical. IP3is typically
40 dBm. It is available in a small connectorized aluminum alloy housing, 6 cm long, 7.3 cm wide and 2.5 cm
high, requires a single 30V DC supply and draws about 600 mA. It has a built-in over/reverse voltage, temper-
ature and current protection. Port VSWRs are less than 2:1 for the whole band, and able to withstand full re-
flection. The operational temperature range is -40 to +65°C at base. Noise figure is near 5 dB and flat. In the
same footprint and outline, MITEQ offers other models covering 30 MHz to 3 GHz at 33 dBm, 0.7-3.8 GHz at
36 dBm, a radio band module at 230-250 MHz at 37 dBm and others.

FREQUENCY GAIN NOISE NOMINAL PEAK

MODEL RANGE GAIN FLATNESS FIGURE VSWR P1dB Psat CURRENT @30V OUTLINE

NUMBER ((1372) (dB,Min.) (=dB,Max. (dB,Max.) IN/OUT (dBm,Min)  (dBm, Min.) (mA) DRAWING
AMFG-3F-00030300-60-33P  0.03-3 40 2 6 2:2.2 33 35.5 750 133171-3
AMFG-3F-00030400-60-32P  0.03-4 40 2 6 2:2 32 35 750 133171-3
AMFG-3F-00040250-60-33P  0.04-2.5 40 2 6 2:2.2 33 35.5 670 133171-3
AMFG-3F-00230025-30-37P  0.23-0.25 50 1 3 1.5:2 37 40 250 133171-3
AMFG-3F-00700380-60-35P 0.7-3.8 40 2 6 2.5:2.5 35 39 1500 133171-3
AMFG-3F-00800220-60-35P 0.8-2.2 40 1.5 6 2:2 35 38 900 133171-3
AMFG-2F-01000300-60-35P 1-3 40 2 6 222 35 39 1500 133171-3

\Note: Psat is defined as the output power where a minimum of 3 dB gain compression takes place. /
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AMF-8B-18002650-70-37P-PS

INSTRUMENTATION
AMF-6B-06001800-70-40P-PS I

6-18 GHz 10W HIGH POWER AMPLIFIER

Model AMF-6B-06001800-70-40P-PS is a self-cooled
3RU rack-mount high power amplifier, covering 6-18
GHz and delivering approximately 10W of power. The
SMA connectorized box is 3.47” high, 16.99” wide ex-
cluding brackets, and 12.12” deep including fans. This
model can be horizontally or vertically mounted. Hous-
ing is EMI shielded, CE certified and can operate in K /
ambient temperature up to 50°C. This power amplifier

includes over temperature protection in addition to full

internal regulation. DC on/off switch is optional so is input connector through the front panel.

Nominal small-signal gain is 47 dB, +3.5 dB flat, while noise figure is typically 6 dB across the full band. Out-
put IP3 is a typical of 45 dBm. Input/output port VSWRs are typically 2:1. It runs from 90-240 VAC, 40-400
Hz. Typical power draw is 150W.

5W THROUGH 18-26.5 GHz
BROADBAND HIGH POWER AMPLIFIER

Model AMF-8B-18002650-70-37P-PS is a self-
cooled 3RU rack-mount high power amplifier, cov-
ering 18-26.5 GHz and delivering a minimum of 5W
of power. The SMA connectorized box is 3.47”
high, 16.99” wide excluding brackets, and 12.12”
deep including fans. This model can be horizon- K /
tally or vertically mounted. Housing is EMI
shielded, CE certified and can operate in ambient
temperature up to 50°C. This power amplifier includes over temperature protection in addition to full inter-
nal regulation. A 20 dB output coupled port is optional.

Nominal small-signal gain is 50 dB and Psat is typically 38 +1 dBm. Input/output port VSWRs are typically
2:1 or less. This unit runs from 90-240 VAC, 40-400 Hz, with power draw less than 80W with separate RF
power switch.
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INSTRUMENTATION (CONT.)

AMF-8B-02002650-10-40P-PS I

BROADBAND HIGH POWER AMPLIFIER

This 3U rack-mount Power Amplifier has three sep-
arate low channels covering 2 to 18 GHz, with sep-
arate controls. Self-cooled housing works if from
90-250 VAC.

OPERATING GAIN NOISE OUTPUT PWR. VSWR
MODEL FREQUENCY GAIN FLATNESS FIGURE @1 dB COMP. IN/OUT OUTLINE
NUMBER (GHz) (dB,Min)  (xdB,Max)  (dB,Max.) (dBm, Min.) (Max.) DRAWING
AMF-3B-02001800-60-30P-PS 2-18 35 2 6 30 22122 170356
AMF-5B-05000650-60-40P-PS 5-6.5 43 15 6 39 2:2.1 170356
AMF-6B-06001800-70-40P-PS 6-18 43 35 7 39 22122 170356
AMF-6B-14001450-50-41P-PS 14-14.5 40 1.25 5 41 2:15 170356
AMF-8B-18002650-70-37P-PS 18-26.5 52 4 10 36 2:2 170356
AMF-8F-27003150-60-30P-PS 27-31.5 35 2 6 30 2525 170356

* Typical 40 dBm or more.
\Note: All rack-mount models above are CE certified.
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MICROWAVE AND MILIMETER-WAVE

AMFWW-10F-43504550-50-25P

Q-BAND WR-22
MEDIUM POWER MMW WAVEGUIDE AMPLIFIER

Model AMFWW-10F-43504550-50-25P is a 43.5 to
45.5 GHz waveguide amplifier. It has 35 dB minimum
gain of over the full band, with a minimum P1dB of 25
dBm. Typical noise figure is 5 dB. UG383/U waveguide
input and output ports have a low VSWR of 1.5:1. It
typically draws 1A from a 15V supply. This amplifier
has a custom heatsink that can be removed. Other
models from 15 dBm to 30 dBm are also available.

A
i

OUTPUT PWR.
@ 1 dB COMP.
(dBm, Min.)

VSWR NOMINAL DC POWER
IN/OUT VOLTAGE @ +15V
(Max.) (V) (mA,Nom.)

OPERATING
FREQUENCY
(GHz)

GAIN
FLATNESS
(xdB, Max.)

NOISE
FIGURE
(dB, Max.)

OUTLINE
DRAWING

GAIN
(dB, Min.)

MODEL
NUMBER

AMF-6B-17002650-50-23P 17-26.5 33 2 5 23 2.3:2.3 12 650 117469-5
AMF-4F-18002650-90-23P 18-26.5 20 2 9 23 2.5:2.5 15* 400 161196
AMF-4F-20003000-90-22P 20-30 15 2.5 9 22 2.5:2.5 15 500 161196
AMF-6F-20003000-90-22P 20-30 25 2.5 9 22 2.5:2.5 15* 600 161196
AMF-4F-20004000-90-22P 20-40 15 3 9 22 3:3 15* 500 161196
AMF-6F-20004000-90-22P 20-40 25 3 9 22 3:3 15* 600 161196
AMF-4B-26003100-100-36P 26-31 18 1.5 9 35 2.3:2.3 6* 7000 159648
AMF-5B-33003500-80-32P 33-35 50 2 8 32 2:2.3 15 2200 182509
AMF-3B-33003500-80-32P 33-35 30 2 8 32 2:2.3 15 2000 182509
AMF-10F-37004100-90-30P 37-41 30 2.5 9 30 2.5:2.5 15* 1750 165237
AMF-8F-37004100-90-30P 37-41 20 2.5 9 30 2.5:2.5 15 1650 165237
AMFWW-10F-43504550-50-25P 43.5-45.5 35 1 5 25 1.5:1.5 15 1000 145239
* Requires (-) bias also.

.

AMF-5B-33003500-80-32P

2W MILIMETER-WAVE POWER AMPLIFIER

~

Model AMF-5B-33003500-80-32P is a connectorized
high power amplifier/module, covering 33-35 GHz and
delivering approximately 2.5W of saturated power and
2W of P1dB over a 2 GHz band. The connectorized
aluminum alloy housing is 19 mm high, 76 mm long
and 89 mm wide. It is intended for bolting to a flat
cooling surface. Nominal small-signal gain is over 50
dB. Noise figure is nominally 6 dB. Output VSWR is a
maximum of 2.3:1 and input is 2:1 maximum. Current
draw is nominally 2.2A from 12V at P1dB. A TTL pin gives
control over bias turn on/off. Operating temperature range is -40 to +55°C baseplate.
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Power amplifiers for pulsed X-Band applications.
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PULSED POWER AMPLIFIER

AMF-5B-08500960-25-40P-PLS

HIGH SPEED PULSED POWER AMPLIFIER

This small outline power amplifier line offers a unique
combination of features and performance in an ex-
tremely small footprint. High speed pulsed DC feature
and 12V supply allows for very efficient operation suit-
able for high temperature, or battery operated or
portable applications. Numerous models cover 8.5
GHz to 10.5 GHz, in various sub bands up to 1 GHz
wide, (or custom) with power levels of 8W to 12W. \

Model AMF-5B-08500960-25-40P-PLS for example is a 10W amplifier, delivering full peak power up to 50%
duty cycle, with a maximum droop of typically 0.1 dB or less, for pulses over 100 usec long. With proper
heatsinking, the power amplifier is capable of CW operation. Built-in output isolator protects against all out-
put impedance conditions. A TTL input can control the DC current with rise and fall times of 200 nsec maxi-
mum with off state drawing less than 100 mA. The power amplifier has a gain of 40 dB minimum, with better
than +1.5 dB flatness and a maximum noise figure of 2.5 dB. Input and output port VSWRs are 1.5:1 and 1.2:1
typical. RF rise and fall times are typically much less than 10 nsec, and phase settling occurs within less than
100 nsec. At peak power, the power amplifier may draw up to 6A or more from a 12V supply. A detector out-
put is also available that directly samples the output power. The power amplifier also has warning and alarm
features that monitor the internal average temperature and current peaks.

Input and output RF connectors are SMA(F), while all the DC, control and alarm signals are through a Micro D-
sub connector. The power amplifier is approximately 10 cm long, 6 cm wide and 1.4 cm high and weighs only
175 grams. The AMF-5B-09701030-25-41P-PLS model delivers 12W for example from 9.7-10.3 GHz, while the
AMF-5B-09501050-25-39P-PLS delivers 8W from 9.5-10.5 GHz, all in the same profile.

FREQUENCY GAIN NOISE OUTPUT PWR.  DC POWER

MODEL RANGE GAIN FLATNESS FIGURE VSWR @ 1 dB COMP. @ +15V OUTLINE

NUMBER (GHz) (dB, Min.)  (+dB, Max.) (dB, Max.) IN/OUT (dBm, Min.) (A, Nom. Pk.) DRAWING
AMF-5B-08500960-25-39P-PLS 8.5-9.6 40 1.5 2.5 2:1.5 39 5.8 185798
AMF-5B-08500960-25-40P-PLS 8.5-9.6 40 1.5 2.5 2:1.5 40 6 185798
AMF-5B-90009200-25-41P-PLS 9-9.2 40 0.75 25 2:15 40.5* 6.5 185798
AMF-5B-09100930-25-41P-PLS 9.1-9.3 40 0.75 2.5 2:1.5 40.5* 6.5 185798
AMF-5B-92009700-25-38P-PLS 9.2-9.7 40 0.75 2.5 2:1.5 38 4.2 185798
AMF-5B-09300950-25-39P-PLS 9.3-9.5 40 0.75 2.5 2115 39 5.8 185798
AMF-5B-09300950-25-40P-PLS 9.3-9.5 40 0.75 2.5 2:1.5 40 6.1 185798
AMF-5B-09300950-25-41P-PLS 9.3-9.5 40 0.75 2.5 2:1.5 40.5* 6.5 185798
AMF-5B-09501050-25-39P-PLS 9.5-10.5 40 1.25 25 2115 39 5.8 185798
AMF-5B-09601040-25-40P-PLS 9.6-10.4 40 1.5 2.5 2115 40 6.4 185798
AMF-5B-09701030-25-39P-PLS 9.7-10.3 40 1 2.5 2:1.5 39 5.8 185798
AMF-5B-09701030-25-40P-PLS 9.7-10.3 40 1 25 2115 40 6.1 185798
AMF-5B-09701030-25-41P-PLS 9.7-10.3 40 1 2.5 2:1.5 40.5* 6.5 185798

\ Typical 41 dBm or more. /
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110699

28
fe—— C +.02 — |__ [7.11]
RF INPUT\ T
— Dﬂ 08 é) =y
I Y RF OUTPUT  [20.83] © = +vDC
[10';”] | | F N— GROUND
.90
125[6.35] TYP. — | A | I‘_[QQ_SG]_’I
4-40 MOUNTING HOLES (TYP. 2 PLACES) .200 [5.08]
NEAR AND FARSIDE TYPE SMA
FEMALE CONNECTOR
| / /_ (TYP. 2 PLACES)
® O 7 DASH DIM DIM DM
450 [11.43] TYP. NO. HOUSING A B c
T -1 121461  84[21.3] 590([23.62] 1.34[34.0]
125 [3.48] TYP. __| B -2 110311 1.18[30.0] .930[23.62] 1.68 [42.67]
-3 110305 1.52[38.6] 1.270[32.26] 2.02[51.31]
-4 110315 1.86[47.2] 1.610[40.89] 2.36 [59.94]
-5 110478 2.23[56.6] 1.980([50.26] 2.73 [69.3]
-6 110480 2.57[65.3] 2.320[58.93] 3.07 [78.0]
-7 110483 2.91[73.9] 2.660[67.56] 3.41[86.6]
-8 110775 3.25[82.6] 3.00[76.20] 3.75[95.3]
\_ -9 110738 220[559] 1950[4953] 270[686] )

0-80 HARDWARE THRU
0.070 [1.78] HOLES

DC POWER ©.031 [0.8] PIN

DC POWER ©.031 [0.8] PIN

B
RN GROUND LUG XX.19[4.8]-.26 [6.6] LONG
- ’ SMA FEMALE c
[ s 1128 ] n’jL CONNECTOR s — 03 6] ==
8.9] R = - BOTH SIDES A _I | “
- -f_ ’111? 8 [1;08] R.04 [R.9] \ I | t 20[5.1] H |— _|_
[15.0] T : =g
RF INPUT RF © W
{ O | OUTPUT ‘ 48 a0 | 0 | -
B (1221 9.1 7] ' | asy
X T .
— 29[7.3] ] ’ 18 4.6]
— 105 [2.67] c 962 [211.38] rHL%:ﬁ [ [ _[
{_E — / ., ;.l_‘l-—.w [1.8]
‘ ——I mﬂrﬂm] T o.0151038 PN 07O 2OTTYR =
MOUNTING SURFACE TYP. 2 PLACES
™ 05] |- 18146 TYP SEE NOTE 1 18[46]
OPTION 1 OPTION 2

AMPLIFIER MAY BE READILY USED AS IS, BY
REMOVING EXISTING 0-80 HARDWARE AND
SUBSTITUTING WITH LONGER 0-80

SCREWS FOR CUSTOMER MOUNTIN

G

OR AS A “DROP-IN” AMPLIFIER BY
REMOVING “SMA” CONNECTORS AND
MOUNTING HARDWARE AS SHOWN

(DASH DIMA

DIMD w

DIMC

16[4.1]
16[4.1]
22 [5.6]
22 [5.6]
22 [5.6]
22 [5.6]
22 [5.6]

ONO oA W

28[7.1]
32[8.1]
43110.9]
53[13.5]
64[16.3]
75[19.1]
86 [21.8]

43[10.9]
53[13.5]
64[16.3]
75[19.1]
86 [21.8]

1

276.9]
38[9.7]
42[10.7)
53[13.5]
64[16.3]
75[19.1]
86[21.8]

97 [24.6]
07 [27.2]

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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OUTLINE DRAWINGS (CONT.)

FIELD REPLACEABLE

3809, 65]
TYPE SMA FEMALE |._ A _.I
CONNECTOR |<— _.|
(TYP. 2 PLACES) -\ I I |
RF
RF INPUT OUTPUT 22[5.59]
TP

MOUNTING

40[10.16]
TYP.

SURFACE
100 [2.54] DIA. THRU
270 [6-86]1 —— ¢ —f (TYP. 2 PLACES DIAGONALLY)
P 4 i
f [ q 7] 7912007
250635 1 I i /" DASH DIM DIM DM )
R T & 27 [6.86] NO. HOUSING A B ¢
070 [1.78] B t R“foﬁﬁﬁmé‘&s -1 113873 .918[23.32] .778[19.76] .54 [13.72]
[24[610] 0912291 IrVp ACES 2 113140 1.158[29.41] 1.018[25.86] .78 [19.81]
DIAGONALLY) -3 113139 1.398 [35.51] 1.258 [31.95] 1.12 [28.45]
37[940]-  — ‘@Q j__ -4 112988 1.738 [44.15] 1.598 [40.58] 1.46 [37.08]
GROUND -5 113874 2.078 [52.78] 1.938 [49.23] 1.80 [45.72]
+VDC [229] — 6 113875 2.418[61.41] 2.278 [57.86] 2.14[54.36]
: 7 113876 2.758 [70.05] 2.618 [66.50] 2.48 [62.99]
-8 3.098 [78.69] 2.968 [75.39] 2.82 [71.63]
-9 3.438[87.33] 3.208 [83.77] 3.16 [80.26]
-10 3.778[95.96] 3.638[92.41]  3.50 [88.9
\_ [95.96] [ ] [88.9] Y,
150 150 ; B —o1 96 [24.38] |~—
[381) 7 [381) = [=— " 62 [15.75] TYP. —=—

i é @ M

1,065 [27.05] OUTPUT [30.73]
R . 1
2130 GROUND —__ 243

[5.31] \o @k\ [61.72]

( e MOUNTING
| SURFACE
RF INPUT TYPE SMA FEMALE I A - \DC
CONNECTOR (TYP: 2 PLACES) #4-40 MOUNTING HOLES
.200 [5.08] (TYP. 9 PLACES)

®

(@

DASH DIM DIM
NO. B C

L -1 426[10820] 3.956 [100.48] 1.978[50.24])

2.98([75.69]  1.338[33.99]  2.676 [67.97]

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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116879

. %
A 150 [3.81] i
150[381] 624 TYP.——|
150[381) 1 - { [15.850] —
> =] 1
1431
2710 S 2.28
[68.83] |
ok ® ® e GROUND o7
[72.64] RF \
OUTPUT /\ — TYPE SMA FEMALE
/ i . sk Q FIELD REPLACEABLE
MOUNTING ~ CONNECTOR (TYP. 2 PLACES)

- —/ | | SURFACE
I C !
INPUT #4-40 MOUNTING HOLES

200 [5.08] (TYP.9' PLACES)

\ \VDC

-1 1579[40.11]  3.008[76.40]  3.16 [80.26]
-2 1.899[42.24]  3.648[92.66] 3.80 [96.52]

( [ S S W
. )

——————————— 493[1252)) ———————> 0 e
<~—— 2.858[72.50] —— [24.38]
< 1429 —> 62[15.75)TYP. —»= <

TSI 150 3 51) | | (5630

T + ® ® ® f
RF OUTPUT 143
1.281[3254] [36.32)
o ® ® MOUNTING —7| @J
2,562 [65.08] SURFACE 286
" o 72.64)
A . . sro—"
- %~ 44-40 MOUNTING HOLES
RF INPUT -~ 31618026 /
- [80.26] —| 20 [5.08] (TYP.9 PLACES) Ve
CONNECTOR (TYP. 2 PLACES)

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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OUTLINE DRAWINGS (CONT.)

(" basH DIM oM
NO. A B
-1 1.13[28.70] 729 [18.52]
200 [5.08] FIELD REPLACEABLE -2 1.36 [34.54] .956 [24.28]
r TYPE SMA FEMALE -3 1.68[42.67]  1.283[32.59]
t (& ® CONNECTOR (TYP. 2 PLACES) -4 201[51.05]  1.610[40.89]
170 [ -5 2.34[59.44]  1.937 [49.20]
143.18] 1300 6 266[67.56]  2.264[57.51]
3302 A1 T 7 299[7595]  2.591 [65.81]
‘ 8 3.32[84.33]  2.918[74.12]
P~ MOUNTING HOLES (TYP.4 PLACES) \ 0 364246 32458242 )

lo N
20508 ~—— B —~ 0.140 [3.56] DIA. THRU.

RF
RF [ OUTPUT 2,00 MAX. Ve
INPUT ‘ [50.80] -
i . o
[22??3] 53[13.46] @'/—_{_
J ' ) I. 1
3819.65] £.03 ! A ! * 68 __.13[3.30]7
VP [17.27]
96
B — [24.38] }=—
150 ¢ 62TV, —
150 [3.81]—‘ [3.81] — |— /~ RF OUTPUT [15.75]
£ ® f
' 1.402 MOUNTING SURFACE — 145
36.83
2.604 3307 2.33 TYPE SMA FEMALE — 136.83]
[66.14] ® @ ® (59.18] FIELD REPLACEABLE 4t
RF CONNECTOR (TYP. 2 PLACES) 200
INPUT ] [73.66]
. . " B GROUND \??
I A ;\ 45[11.43] I—t voe
20[17.78]

#4~40 MOUNTING HOLES
.200 [5.08] (TYP. 9 PLACES)

DASH DIM DIM DIM
NO. A B C

-3 2.34[59.44] 2036[51.71]  1.018[25.86]
-4 298[75.69] 2676[67.97]  1.338[33.99]
-5 362[91.95] 3.316([84.23]  1.658 [42.11]

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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118406

25 [6.35] TYP. J | A

| v * 68 |
' RF OUTPUT _4[‘7-27]

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.

\@M IT=00

100 Davids Drive, Hauppauge, NY 11788 e TEL: (631) 439-9220 e FAX: (631) 436-7430 * www.miteq.com

DASH DIM DIM
200 [5.08] -~ B _.| NO. A B
: t - 5 2 1.16[29.46]  .762[19.30]
r 5 3 1.40[35.56]  1.000 [25.40]
170 FIELD REPLACEABLE TYPE SMA FEMALE 4 174[44.20 - 1.340 (34.04
[43.18] 5 211[53.59] 1.710 [43.43]
1.300 CONNECTOR (TYP. 2 PLACES) 6 245[62.23] 2050 [52.07]
[33.02]
&) §9
2008~ 1= L MOUNTING HOLES 0.140 [3.56] THRU (TYP. 4 PLACES)
RF
/'OUTPUT 200 +IDC
[5080] GROUND
P 3
RFA/E]:{ % 23 @ o]
INPUT [24.13] :
! [1346] | —t
| | L £ poy
38[965] VP, == - [17.27]
MOUNTING SURFACE
200 [5.08]
i (" st DIM om )
f r® ® TYPE SMA FEMALE NO. A B
170 f CONNECTOR (TYP. 2 PLACES) 1 84[26.34] .40 [11.18]
[43.18] 1.300 2 1.18[29.97] .780 [19.81]
[33.02] | 3 152[3861]  1.120 [28.45]
-4 1.86[47.24]  1.460 [37.08]
o) @ -5 223[56.64]  1.830 [46.48]
A
“?EU[Q'E'QGDT;?LTEHSRU 6 257[65.28] 2.170[55.12]
200[5.08) — B (TYP 4 PLACES) 7 2917391  2.510[63.75]
' 8 325[82.55]  2.850 [72.39
\_ [ ] [ ] Y,
2.20 MAX, VDC
RF INPUT I sy
GROUND
E o * 5 @f /_
[24.13] 53 o] *
[13.46] | |
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fe———— 1.59 [40.39]——————=+

TYPE 'SMA' FEMALE
FIELD REPLACEABLE —1.04[26.42] ——=
CONNECTORS ~| 52[13.21] |~ ;
(TYP. 2 PLACES) ‘
N [T 1403561
@ ¢ @ o——HHS

66 [16.76
UJ UJ N[IAX. ]

l

.100 [2.54] DIA.
MTG. HOLE THRU. DC POWER

(TYP. 4 PLACES) 1 GND
44 [11.18] MAX\ /RF OUTPUT

)
© © —D .29 [7.37] :L RO.M]
5 b @ _ — TYP.
[20.83] | | | 250[6.35 -
® ® D i ——
RF INPUT/ 2 i
09 = ~——1.41235.865) ————
o (35.865] 4_38 sl *31:‘; 14 [3.57] TYP.
TYP. [7.87]

38 [9.6] TYP. +VDC GND 11 2.7]
RF INPUT | NN [ |

\{ﬂﬂﬂ]@ é\gg . E_Ir 19 ;4.8]

B —~— \_
i 32(8.0)
D— RF OUTPUT poriey A
28 7.1 MAX H T [ ononae
XTPESWA R —

FIELD REPLACEABLE b 37193

FEMALE CONNECTOR :“Imﬂ 590 [15.0] 73

TYP. [18.5]

® @ :
210 [5.3] TYP __I I._ A_,_| N 4x 0.100 [02.54] THRU

TYP.

(" HOUSING  DASH DIMA  DIMB  DIMC  DIMD )
124250,124419 3 202[74] 34(86] .63[16.0] .71 [180]

126504 [STG] -3 .292[7.4] .34[8.6] .63[16.0] .71[18.0]
124521,124420 -4 A73[12.0] 52[132] .81[206] .89 [22.6]
124252 5 654[16.6] .70[17.8] .99[251] 1.07 [27.2]
126505 [STG] -4 .473[120] 52[13.2] .81[20.6] .89[22.6]
124253 6 .831[21.1] .88[22.3] 1.17[29.7] 1.25[31.7]

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.

OUTLINE DRAWINGS (CONT.)

Hﬂﬂﬂr GROUND
TYPE SMA CONNECTOR 2.13
(TYP. 2 PLACES) \“M [54.10] (@‘\
@
i A6 ® A0C
J TYP [ 1
—— 24[6.10] £ 02051 } 7
[6.10] +.02[0.51] - (17,02~ MOUNTING SURFACE
200 [5.08] —w=—| | == 2.060[52.32] ——] { 1508 P 170
® ol ———- = 4318
RF OUTPUT
/ﬂ]E =130
RF INPUT B 19302
& ol 1
140 [3.56] DIA. THRU,
MOUNTING HOLES (TYP. 4 PLACES)
~—— 5.19[131.83] +.02[0.51] ———
~——3.498 [88.849) ——=
< 1.749 62 [15.75] TYP.
[44.253] L] |16 [4.06]
150 [3.81]——| [=— R
150 [3.81]
i .
° @ ®
4 OUTPUT ‘ 1't‘3
1.281[32.537] D L1 /‘ AL (36.32)
2.562 [65.075] ! i« o . ' © PJ 286[72.64]
/‘ y GROUND —___ \
4-40 MOUNTING
® ¢ *\ HOLES 20[5.08]  mouNTING —/
INPUT TYPE SMA FEMALE
CONNECTOR (TYP. 2 PLACES) .38[9.65] TYP——I I«— 3.80[96.52] ——— TYP. 9 PLACES) SURFACE [24938] Ve
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99

[25.15]

[65

131 [33.27]
311787

I

[94.74]

RFINPUT  —

94[2388

=——5.49 [139.45
180 [4.57] o jm— 3_433[_1

180 [4.57] T [87.325]

~— 3819.65]

/TYPE SMA FIELD REPLACEABLE
FEMALE CONNECTOR (TYP. 2 PLACES)

63

‘

‘k 3.24[82.30]
T P @ @

Amplifiers 2010

\@M

H 3
T

1.76
57 [44.70]

28]

™— GROUND
N— +VDC

IT=6L]

55

[13.97]

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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OUTLINE DRAWINGS (CONT.)

(TYP. 4 PLACES)

2.690 [68.326] —=|

80
— [20.32]

}
2.89
[73.41]

373
[94.74]

GROUND
RF OUTPUT

L 94 [23.80]

(0.140 [3.556] THRU MOUNTING HOLES

1.345 [34.163]

| - 274[6.960]

f'158 (4.013]

3 k3 & —
1.492

[37.897]

@ & @ *
2.984
ﬁm [75.794]
° @ G
I— %89 TYPE SMA FEMALE FIELD REPLACEABLE
(TYP 2 PLACES) \ CONNECTOR (TYP.2 PLACES)

4-40x.20 [5.08] DEEP
MOUNTING HOLES (TYP. 9 PLACES)

~
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128749

Bl

047,003 [1.19+.076]

FROM BOTTOM OF PIN
T0 MOUNTING SURFACE
(TVP. 3 PLACES)

PARTIAL VIEW A-A
ROTATED 180°

MOUNTING
SURFACE

——I |<— 110[2.79]

MOUNTING
SURFACE 025 [0.65] DA
IR DC POWER 0-80[0-2.03] TAP X .06[1.52] DP.
+.001 MOUNTING HOLES
431.000 (TYP. 4 PLACES)
< [10.95+.030]
431 [10.95] R OUTPUT 000 e 315800}
' \/ 058[147] | f+— |
T Q N ?

387
9.83] 4

DIA.

l [ﬂ.ggl D $4L

009
=_[ [0.23] 310
—t

[7.87]

—>1 26[6.60]

15[3.81]
RF INPUT +VDC

A
A

T LGB ﬂ'J 5 RF OUTPUT
85 jlmmn/ma/
[21.59] [15.57)
!

el F
Ne Xy

X2 0.079 [2.01]
43\ MOUNTING HOLES

— [09y e—

|<—>— 19[4.83]

[ [
40[10.16]
-l
O O
10 [2.54] —» )ﬁ) L1E OTEh?f]
20 [5.08] [ 10[2.54]

1.35
34.29]

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.

T l}_ 3 039 [0 gg]J‘

153,

-

81]

_T_

]

368
[9.35]

A

-
| 200 [5.08]
31[7.87)

— .13 [3.30]

57
[14.48]

.33[8.38]
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OUTLINE DRAWINGS (CONT.)
0.030(.76] PIN +VDC |
NPT | H \a\ e TIBRLES
amini Ny
2153 RF OUTPUT
4171041] 38 (965 TYP. 31 747
070 [1.78] = 9
H 20[5.08] r.070 [1.78] 20{5.08]
TYPE SMA FIELD REPLACEABLE ® : }
FEMALE CONNECTOR (2 PLACES) 2
[10.67]
708 \
(798 8
2159 MOUNTING SURFACE
® ® :
100 254
27116.883] \—THRU MOUNTING HOLES (4 PLAGES)
21[533 —=—=
@ .
[ilkan [ ez
+195V0C 1279
0.025 64] PIN r 20[5.08]
RF INPUT X
AN |
81 [15.49) ——=
RF OUTPUT
114 [28.96] —|~u -
122[30.99] —|—= | 38[965]
A
GROUND { 09[2.29] .20 [5.08]
070 [1.78]
D i P
TYPE SMA FIELD REPLACEABLE D resw ?
FEMALE CONNECTOR (2 PLACES) } f 44711.18]
|| || T40[18.80] [2é8§5] TO \_
{ * & MOUNTING
€ C3m SURFACE
.210[5.33]«»’ - \\—.2XRTYP.
800 20.32) 102 [2.59] 002 [051] X162 [4.11]
THRU SLOTS MOUNTING HOLES (4 PLACES)
NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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133171

962 [24.38]
B 624 [15.84] TYP.
1503811 —C OX 4-40 TAP
lr 150 [381] —| |- X .20 [5.08] DP
| | MTG. HOLES
1 + + 1
1.302 MTG. 1.452
OUTPUT
[33.07] N LE/ SURFACE 3688 , )
42
* * + 2X TYPE ‘SMA' FEMALE Dy [50.18]
2-66?3 o=} FIELD REPLACEABLE /Q 2.904
[ ' ] B CONNECTOR s [73.76]
* * + GROUND —~
+15 DC POWER L
A
TP 512[13.00] —| |-+
2X .762 [19.35]
(DASH DIMA DIMB DIMC \
3 234[59.43] 2.036[51.71] 1.018 [25.85]
4 298[75.69] 2.676[67.97] 1.338 [33.98]
5 3.62[91.94] 3.316[84.22] 1.658 [42.11]
RF
INPUT RF OUTPUT
2X TYPE ‘SMA' FEMALE A5V
FIELD REPLACEABLE & GND
RF RF
\__ MOUNTING SURFACE CONNECTOR N oot
4.26 [108.10———
150 | ———— 3956[100.48] .93 [23.50}
[3.81] =| [———1.978 [50.24] r'15°[3'8” .62 [15.85]
& 4 ; ‘
1.22
1.065 [30.86]
[27.05]
& & Ea 2.130
[54.10] 243
(61.72]
==
* € & DC POWER

9X 4-40UNC-2B TAP

.20 [5.08] MOUNTING HOLES

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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OUTLINE DRAWINGS (CONT.)

DC INPUT .31 [7.87]
7 ( HOUSING DASH DIMA  DIMB DIMC  DIMD )
®
FIELD RZE)EKEEA?BTQ = 131579 5  .44[11.18] .70[17.8] .79[20.07] .55 [13.97]
-39 [9.86]- 131578 4 34[8.64] 58[14.73] .66[16.76] .42[10.69]
FEMALE CONNECTOR 131577 3 27[6.86] 45[11.43] 54[1372] .30(7.62)
A
B
— C—
3-712:5[:2*-18]—' —1.31[33.27]—
37[3.52] {150 [3.81] ~1.05 [26.59] GROUND
® G 7
I ;E RF
@ OUTPUT
Iﬂﬂu ﬁﬂ/ﬂ— 1.422
[36.13] .
RF INPUT—/ e &
OGS ] 2386
4X 0.140 [3.00] THRU J—|_|—|ﬂ [r2.70]

- 4332011000 ——
- 2166 [55.00] . -
150 [3.8] —~ = o0 BlST 9612441
[ 150038 DEEP MOUNTING HOLE 62 [15.7]
& Y & MOUNTING f
H SURFACE _\ 3
1.281 o
32.5]
o o R 3 RF
OUTPUT
2 561 GND —
[65.00]
D= 38 [9.5] TYP.
RF ® @ ®
i . :j 1.18 [30.0] = 450114 i
INPUT 463 [1176] (11.4] | L DC POWER
2X TYPE ‘SMA' FEMALE T0[77]
FIELD REPLACEABLE CONNECTOR
NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS. )
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OUTLINE DRAWINGS (CONT.)

138002

475
[120.65]

BN

e 312[7.93]
150 (3.81] _:|l<_
@

4450
113,

- [113.03]

INPUT _\Eﬂ

2.375 \

[60.325]

|,

N\— ouTPUT

—~ —.30[76] MOUNTING SURFACE
93 [23.5]
| .38[9.65 TP 30076 | |
82—
RF
OUTPUT 2.90
2 i J2 5 [73.1]
o RF IN RF OUT )
2 S
RF 1353
INPUT [34.36]
_ J3 15V TYP BOTH
Ql H|mn & GND || /9/@ SIDES
\ XGATETTL DC INJ f
GROUND GROUND

FIELD REPLACEABLE FEMALE
K CONNECTOR (2 PLACES)

!

310787 —e—] 4\
.140 [3.56] THRU

——

61 T (4PLACES)

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.

@M IT=9

100 Davids Drive, Hauppauge, NY 11788 e TEL: (631) 439-9220 e FAX: (631) 436-7430 * www.miteq.com

r.150[3.31] . ”
4 DG L—z.as 6680 ——m i

45[1143)

~

Amplifiers 2010

Power

A
©



Q  Power
Amplifiers 2010

N
w

4 )

OUTLINE DRAWINGS (CONT.)

138178

GROUND
24[610]  DCPOWER 09 [2.41]
r 0.25 [.64] PIN I |

.38 [9.79] F \\ @E__—’— 28 [7.11]

T L e i

b N RF OUTtPUT

2X TYPE ‘SMA' FEMALE
[=——1.40[35.56] — CONNECTOR

I~ 1.29 [32.77) ——
r 27 [6.86].015 [.38]

38975 T —— 1.11[2819] —
RF INPUT ” |
1 259[658] |

I N\ e -~ } —— } 250 6.35)
> l f

.070[1.78] ——I \ 0100 .77 [19.56] —

=—— 1.260 [32.0] —— 2.54] THRU

D | D

38 [9.75]

[9.65] TYP. 50 [12.7) TYP.
—— 27 [6.86]
2X FIELD REPLACEABLE F 26 [6.60]

TYPE ‘SMA' FEMIALE s
CONNECTOR W L r® (@)@ j_[

L-24 (6.10] TYP. 10 [2.54] Y

~ 1.22[30.90] —
—H 10782738 (1
37[9.40]_ —»_l— 070 [1.78] ’_ RF OUTPUT
L al |
© 99
25 [6.35] [[||| - o
1 ® ?
” T\ 4100 [2.54]
75[19.05] = .| J THRU
113 [28.65]
DC POWER
5 .635] PIN
MOUNTING SURFACE / GROUND

RF INPUT
m mw

NOTE: DC POWER PIN MAY BE TRIMMED TO MEET CUSTOMER REQUIREMENTS.
DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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OUTLINE DRAWINGS (CONT.)

—31[7.9) 37 [9.5] TYP.—
0.051 [1.30] PIN oV RF OUTPUT
0.040 [1.02] PN =4 *12 4/ va
2X0.030 [.76] PIN \\\\... G CAUTION ©oooou X SHA
IN S e Do FEMALE
[=) CONN
l [ 276 17.0]
492£016[125+0.4] ={ @
I [—42sm08 1
6.732+.016 [171.020.4]
5.945 [151.0]—
RF INPUT— 3.858 [98.0] —
— |<—.235 [5.6] 1.772 —
s [45.0]
= GND
¢ T 12 | o L 1.732+.016
o l®rT 12 39915 D56+ 004144.0:0.4]
" 79[20.1] [5,9) 1820] ; .866=.
55 [14.0] i ?- | | I S & [22.020.1] |
—] 2 i 160
b~ 256065 L[4_1] 6X M2.5 X .45 X 6H 4.0 DP / [Fr—

HELICOIL INSERT

@M IT=9

RF INPUT
240 [61.]
®
M 1e°
‘ 411618 |
33(8.27] TYP.— A ! _
B2 .125[3.75]J L—1.70[43.18]J
B
200 5.08] |:_— B
T T.as [9.60]
200508 [ ,
1302 [ ‘ ‘ GRB\(J?\I([))
1 1
b - — - — - D RE QUTRUT ((DASH HOUSING  DIMA DIMB  OLDNO. )
SMA FEMALE CONNECTOR -1 109951-1  1.14[28.9] .736[18.69] 96
0,140 [3.56| THRU (2 PLACES) 2 1009541 1.78[45.11] 1376[3495 97
MOUNTING HOLES (4 PLAGES) 3 109959-1 242[6137] 2.016[5121] 98
4 1099831 3.06[77.62] 2656 [67.46) 99

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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OUTLINE DRAWINGS (CONT.)

| o oisossme 4X 00.140 [03.6] — 1.57[399] == _— MOUNTING
— I SURFACE
0.150 3.8 Tvp
15 VDG
. =0 WAVEGUIDE/FLANGE
CONFORMS TO
ML ’ WR-22/UG 383U
| = [ 4X 4-40UNC-2B
[274 g] GND [14(5?07] | X 160 [4.06]
260 I . : = —0.69 [17.5]
B e % !
' o 1.26 [32.0]
[47.2] ~
0.90 [22.8] n — ‘
i
® ® (0.46 [11.76]) TYP
0.59 [15.0]
—{1.18 30,01 —
4.32[109.6]
(006 [1.6]) —=|~—
RF OUTPUT
1 Ve |~ 216 [54.9 —~
RF INPUT/
089 [22:54] |~ 254 [64.56) —]

—f
203151 5]
RFINPUT |
53[1346 Q|
S i o 9 L,
| b |
[ ]
BB ] A | —68[17.27] e ¥ f
- .125[3.18]J 170 4318 —=| "\ GROUND
20508 B .
il |
1 200083 _EP_ B _6!9_

1.300 33.02) |: ‘ ‘
I B
. _$ o $_ SMA FEMALE CONNECTOR
% (2 PLACES)
\ £ .140[3.56] THRU 3809.7]
MOUNTING HOLES (4 PLACES)

RF OUTPUT

(DASH HOUSING DIMA DIM B DIM C DIMD  OLD NO. WITTL\

2 104194 1.78[45.11] 1.376([34.95 46[116] .71[179] 100 NO
-3 104193 242[61.37] 2016([51.21] 46[11.6] .71[17.9] 101 NO
-4 104242 3.06[77.6] 2.656([67.46] .46[116] 71[17.9] 102 NO
-5 104245 370[93.9] 3.296[83.72] 48[11.6] .75[19] 103 NO
[
[

-6 105481 4.34[110.1] 3.936 [100.0] .48[11.6] .75[19] 104 NO
-7 104242  3.06[77.6] 3.656[67.46] .46[11.6] .71[17.9] N/A YES

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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TTL (OPTIONAL)

88[22.2] ALARM (OPTIONAL) ~—.38[9.5]
\ ﬁ 3.01 [76.4] I
T @ @ ® <>H T \ || .35[89]
154 ~ N ' oo
[39.1] 2.18 ﬁ
555 [© @ GND ﬁ
a D I +VDC
g % !
2 @ @ @
— LR input RF OUTPUT ~—.55[13.9]
55139 ~——2.708 [68.8] —=
1.354 [34.4]
] = 150 [3.8]
150 [3.8]
r
& E3 R
] f
= 1.884
mE %@ [47.9]
a D
& ® % \
35[8.9]
T T TYP.2PLACES
6X 4-40 X .180 [4.57] DP MTG. HOLES
TYPE ‘SMA’ FEMALE FIELD
REPLACEABLE CONN. (TYP. 2 PLACES)
35 2.15 [54.6]
2075 [52.7)
~ [8.8] 075[1.9] | — 271 i
[ | | 3})5 _D 205
: | R [5.2]
<}| A48 .605 [9.0] {[ O 7 455
(221 (154 | @ [11.6]
I [21.
‘ @ N 4x 0,106 [2.69] 5% THRU
& N\ RF INPUT g_ (3.175 [4.45] X 100°
i BREAKOUT PERMITTED
2X ‘SMA’ FIELD \ 2X .25 [6.5] j
REPLACEABLE CONN. GND +VDC DET  TYP RF OUTPUT
e 9]1 0279 1.76 [44.6] I 38[95] 2X.215.2]
— . ] TYP.
[5.5] N
! 195014991 4X 2-56UNC-2B
200 [5.1] E H H 1160 [4.06]
F—O 4
®
760 ®
[19.3] 0
[
100 [2.5] O O

f

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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9X 4-40 TAP
15[3.8] - [ 3.65[32.7] X 20 [5.08] DP . 5682]
15[3.8] | \ —1.83[46.4] —| / MOUNTING HOLES :
P Y ISOLTOR
f ——/ D319525
1.30 / RF
[33.1] OUTPUT
e o % I /
2.60 0= w6
[66.1] SURFACE
‘SMA’ FEMALE—]
=0 CONNECTOR
¢ & & GND —
3.95[100.4] W DC POWER—
38 [9.5] TYP ' ' 51[13.0]
INPUT TYPE 76 [19.4]
‘SMA’ FEMALE FIELD 99
REPLACEABLE CONNECTOR ~—[25.1]—
GND 3.01 [76.4]
TTL (OPTIONAL) —1 .38 [9.5] 2.708 [68.8] — 150 [3.8] 55[13.9]
ALARM (OPTIONAL) _\ | - 35[8.9] |-—1.354 [34.4]—| 150 [3.8]
\ @ © ©
® 79200] H -
1.54 INPUT
[39.1] ® = 1.54
a8 [39.01] 218
) .
@ | +c a D 47 @ [55.5]
Q ) “7 S
U] | I &
RF OUTPUT L NO 4-40 UNC-2B THD X \l
55[13.9] .18 [4.57] DEEP (6 HOLES) INTERGRATED
—|.83[21.0] | HEATSINK
(1| 1D 173
TYPE ‘SMA’ FML FIELD [43.8]
REPLACEABLE CONN. REF
(2 PLACES) .90 [ZlZ.Q]
NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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0,65 [16.51]

OUTLINE DRAWINGS (CONT.)
159648

.38 [9.5] TYP. 1100 [25.4] 26[65]
J%l jﬂ J& 40[10.2] JID
-5V GND +6V
.320 [8.1
@ s @ 3 058 ] [[
D &b 70
[17.7]
710
INPUT oUTPUT [18.0] @ e
CAUTION: [3'4 3
HEAT SINK & ’
@ vome @
SEQUENCING
GB REQUIRED €§ \ ‘K’ TYPE FEMALE [[
090 [2.3] -| FIELD REPLACEABLE 7
A0 =~ 8200208 CONNECTOR TYP. e
4X 0.100 [02.5]
0.352 [B.941] —w
0150 [381] ——| |~ h— 0150[381]
)
T . |
FIELD REPLACEABLE
FEMALE k CONNECTOR | +VDC
(2 PLACES) =1 0.03[0.76]
RF INPUT
fioes (it A ”
T Tl N groumr
D6 GROUND
2.295 [56.57)
‘ 0.45[1143]
D @
0.06[1.52]——
140 [356] THRY —————— - .
OUNENGHOLES (4 PLACES 262166.59

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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2K 160 [381] ——i =—— A308[782}) ——
20150 381] . 0
1 1 faBtez1] — OPTONALDC
N E— ;) ® ® CONNECTION
®
1,048 [26.62] ®
X275 e [ — t 1
Ec ] + e 25 * 1 200[508]
il g - . 169 8299
o Bi24 Eli ™S gRouN & 1139 (3531 ‘ ‘
6171549 F e o o 61[1549) ;
f _>| |~ 41[1041) f RF OUTPUT
85[1651] RF INPUT—/ .14 [3.56] THRU X 41 [1041
e TR HOLS (ol
-~ 33308585 — 15 PLACES)
( DASH TABLE w
DASH 1 WITHOUT HEATSINK
DASH 2 WITH HEATSINK
131 [3.33] —{ ———— 6.094 [154.79]
-~ 4.189 [106.40] 6X 0.144 [03.66) 62[15.8]
158 (4011 3.576 [90.3] THRU - 480122
[€) ® ® 6 B ® TTL (OPTIONAL)
© GND
+VDC S
e P RF 280 | 373
N 40'$‘PUT‘\M OUTPUT [71.1] | 19461
[86.59] 2.3 | 308
> 138 6411 | g
9 [35.0] TYP.
©) ©) @ > © ® o ] '
25[6.4] ~| 6.36 [161.4] ——1 I— 20 [5.0] 51 [13.0] TYP
97 [24.7]
l o [¢) ]
2,012 ©,°
[5110] @ © © ® © b
@ ©® © =
® o® ® @
¢ © © F-3
3X 2-56UNC-2B
TAP X .185 [4.7]
[e] [e]
30 [16.00] 2,534 [64.36] —
-~ 5.069[128.75]
NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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675[17.1] 4X 2-56 UNC-2B TAP
0550 [14.0] 100 [2.5]
1 T r:) g K TYPE FEMALE FIELD
290 [7.4] —P[T REPLACEABLE CONN
.58 b o [
[14.7] Jlj_[ul
O 1]
f 0 .3819.5]
FooRs
@ @ ml i 1l i
([ 14136
= 1030262 _
265 [6.7] 26567 | 734 [18_5][ ! 0.020 [05] 1538
i 21[5.2]
9 |
— o O [g [O)arslss
250'[6.4]
: n g ® ' 750
250 [6.4]
FLANGE [19.1]
CONFORMS ! @.‘@ & o |
TO WR28 GROOVED 1.35[34.3] 375[9.5]
COVER FLANGE 4x0.116 [02.9] THRU 7519.0) —|
MTG PLACEMENTS € TYPE FEMALE
DASH 1- W/0 HEATSINK FIELD REPLACEABLE
38[9.5 CONN. TYP.
[9.9] % o |
(] o—
m 500
RF INPUT 17550 [6.4] [12.7]
T
206 [5.2] L e 5X 2-56 UNC L.203[5.2]
300 [7.6]4— 16 4]
600 [15.2]
150 [3.8]~ ——-700 [17.8]
- M [ DPN  vouTAGE )
300 [7.6] ,
! N/C
37[93] +V
[56.4] .24.[6.0]H— N/C
r ’JI f\)([3.0] 0.22 [5.6]
4.444 A L
[112.9] oo 0| ! 43 I
| & [21.0] i
| —mj s & WRF OUTPUT 'S
475 e S 09[2.3
(12071 | o152 B3
MTG PLACEMENTS
DASH 2- W/ HEATSINK ( DASH TABLE w
NODASH  WITHOUT HEATSINK
' DASH2  WITH HEATSINK
o © 0.45[11.5]
/ 100 [25.4] |— 263 [6-60‘;‘][1-614 F
4X 0.140 [03.56] THRU 03 [66.
NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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16.99 [431.5]
15.49 [393.4]
o o
|
170432 |O @ . © —— ol 1380345
(0] 2.61[66.3]
o ® © o
S |le Ylell © 5
98[24.9] 8.00 [203.2]
78[19.8]
OPTIONAL /L B é ;‘ P e = t
VERTICAL
STANDOFF
12.12
1307.8]
(" RF CONNECTOR DASH NO.TABLE )
DASH | DESCRIPTION
1 SMA TYPE SHOWN
J L 2 “N” TYPE
3 “K” TYPE
g ] = ~ Ao %
1.50 [38.1]
12[3.0] —eyj=
h 373[94.8] j 58(14.6] T - 0.25 [06.4]
|
162 [41.2) ; * [?1 4
1.75 [44.5]
3.47 [88.1]
> |kt —
RF POWER
7.20[182.9]
0.45[11.4] ——| 6.30 [160.0] |
- 4:'_"'""""""'"""""""""_‘:3 475[12.07]
i =3 it=
u| H 1 1 H
[ [i 1| |
|l 1N
335 I S 2.40
(85.1] | ! ! | [60.96]
! : | == e = | 9 : !
| | Ee— 23 GH2 20W il
| | == POWER ANPLIFER ! d_
] 1 1
 [E-- % A ettt ettt 7 ?
R0.085 [R2.16] —| éagé TYY E’E‘*
200 [5.08] ——{ |=—
6.800 [172.72]
SMA FEMALE INPUT AND
OuTPUTCONNECTORS K:::::::::::::::::::::::::::::::::} t
i @'___i__'___'______'_'_'__'___';__lu? ________ i 1.04 [26.5]
aopon 1y 289, ok X _
s [18.9] J 438 [111.1]
NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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RF INPUT —

33 [8.27] MAX

TYP.— !

125[3.18] —— [~-

448 [11.38]

3

\_ 2X 4-40

UNC-2B X .20 [5.08] DP

i

OUTLINE DRAWINGS (CONT.)

73[18.54]
45 [11.43]
o0 [,
@ [26.01]
1
51 [13.00]
i 28[7.11] L
.90 [22.76]
.38 [9.60]
+VDC
GND
RF OUTPUT
2X SMA FEMALE CONN.
( DASH HSG DIM DIM oLD
NO. NO. A B NO.
-1 109951 1.136 [28.85] .886 [15.65] 8
-2 109954  1.776 [45.11] 1.526 [19.05] 9
-3 109959 2.416[61.37] 2.166 [55.02] 10
-4 109983  3.056 [77.62] 2.806 [71.27] 11
-5 3.696 [93.88] 3.446 [87.53] 12

f

bt

300 [7.62] — 14 [03.7
33[8.3] —I INPUT SMA FEMALE 5.50 [139.7] 0.14103.7]
| CONNECTOR
285 [7.24] ! @ @0 D D @ &
315
[80.0]
2.600 ® ® 02.911
[66.04] 230 [73.94]
[58.3] T :
117
) [29.7] / "FB m@
2-56 UNC2B | f @ @0 @ ® o®
X .16 [4.0] DEEP 120 [3.05]-f
3719.3] . DC CONNECTOR
D-SUB TS PN FEWE ~ __|1.565 [30.75] 3.150 [80.01]
PIN 13-15 GND
OUTPUT N SERIES FEMALE CONNECTOR i
| ?® | .86 [21.9]
SMA .39 [10.0] ﬁ Zj 39[10.0]

D SERIES.37 [9.3]

440 [111.7]

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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OUTLINE DRAWINGS (CONT.)

i 6.18 [157.0] |
mEe ® fm
® @
4-40 X .18 [4.6] DEEP
\— MOUNTING SURFACE MOUNTING HOLES MOUNTING SURFACE
- 15[3.8] e 326?58 [72.59] 9 PLACES .62 [15.8]
15[3.8]—| |—1. }
| N s
1 zlm T 1.43
. I |
o o INPUT—]_ [32.54] (36.3]
228
57.8
2.562 ——— g— o 2.86 o7l
[65.07) [72.7] 2.56
ISOLATOR 65.0]
I [ I @.,:, SMA SERIES FIELD 0
l - REPLACEABLE 3
_ _ J MALE CONNECTOR
— bt S N
SMASERES FIELD—~ 0o 316 [802] 0.45 [11.4] OPTIONAL VCC
REPLACEABLE —170 [17.8]— \_ GROUND TERMINAL
FEMALE CONNECTOR
— 4332[110]
150 [3.8] 2.166
I_ 150 [3.8] — |— [55.00] — FAN OPTION
+ +| T
' ' A soga | [[IQII000 —
1.281 [32.5] OUTPUT | 397
2562[651] | q‘ . ,@—& 2.86 s ‘ [83.1]
REINEL MTG HOLES APPLY 27 2.63 e
FroR ONLYTODASH 1,2, 11, 12 w671 I e
9X 440 UNG-28 — =2 * * = dow || llg
= - _ e —] ( ~ a® -
TAPX 180[457) | 4630117 ) L
— B [40[103]TYP ———47501207] | —— 525133.3 ——
3819.5] Tﬂll' DA B |||]_‘_’,
O) & 191 2.32
[48.6] [58.9]
TYP. I
2X 400 [10.2J:{ﬁ}] ﬂu_li [141.67348]
' 1.91 ' Ve
[48.6] DASH | DESCRIPTION
TYP.
1 W/ NO OPTIONS
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TYP 4 W/ HEATSINK (TOP AND BOTTOM)
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*13 W/ ISOLATOR AND HEATSINK (BOTTOM)
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[
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/
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g
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3

©
®
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f

|
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=== |=—rrrr—r——=1
\/@% ;\@
6X 0.18 [04.5] THRU
K SERIES FEMALE FIELD
REPLACEABLE CONNECTORS -/ \
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m\ @M IT=00

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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@] 14953 ]
D 2'350 350 NOTES
) ] :
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g EXCEED 4.0 AMPS UNDERALL 3 /
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B) (@) (@] |
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[19.1]
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(5] (%] _t
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4.450 @ @ RF
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[
— = .20[5.1]
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NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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OUTLINE DRAWINGS (CONT.)
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2X SMA FIELD
REPLACEABLE 350 [8.9] 4X 0.144 [03.7] THRU
CONN. . 3.275 [83.2] . .55 [13.9]
= I——.ZEQ] r.125 [3.2]
‘ f & &
72 1
& [18.2]
o) RF AP
IN OUTPUT
15 PIN 2.35
MICRO [59.7]
D-SUB +12V 2.10
CONN. GND (TTL) [53.3]
DET OUT GND
& b

|
A E

NOTES:
Max. Peak Power IN = +5 dBm
Max. Duty Cycle at Rated Power = 30%

3.98 [101.0] |

| DESIGNATION PIN NUMBERS \

12VIN 1,2 AND 15
GND 7,8AND 9
GND (TTL) 12
I 4
DET. OUT 6
ALARM OUT N/A
ANX OUT N/A

NOTE: DIMENSIONS SHOWN IN BRACKETS [ ] ARE IN MILLIMETERS.
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1ISO 9001:2008/AS9100 CERTIFIED

MITEQ attained its original ISO 9001 registration in June 1993, when fewer than 1500 compa-
nies were registered. ISO 9001 has since become a globally recognized standard for quality for (\c ! :! !:,

Registered

commercial products. Nationally, it was accepted by an ever-increasing number of government LT
agencies in place of long standing military quality and inspection criteria such as MIL-Q-9858 and
MIL-I-45208. However, this is no longer true. AS9100 is now the Quality Management Standard being required for Aircraft,
Space and Defense.

In May 2010 MITEQ achieved AS9100 registration, expanding our scope and commitment to include the Aircraft, Space and De-
fense Industry. MITEQ is now registered to AS9100 Rev B as well as ISO9001:2008 by National Quality Assurance USA (NQA),
an accredited registrar of the ANSI-ASQ National Accreditation Board (ANAB). NQA performs Quality System audits at MITEQ
every six months assuring continued compliance. Additionally, internal audits, management reviews and monthly quality reports
assure the Quality Management System is continually improving at MITEQ.

GENERAL INFORMATION

PRICING AND TERMS _
A quotation on any item in the catalog is available by contacting the factory. All quota- VISA MasterCard.

tions, unless otherwise noted, are valid for 60 days from the date of issue, F.O.B. (FCA)
Hauppauge, NY 11788. Pricing does not include customer or government source in-

spection unless otherwise noted. On international orders, an irrevocable letter of credit AMERICN]
may be required. MITEQ accepts these credit cards: - T
JCB CARDS

Diners Club

QUANTTITY DISCOUNTS el

A quantity discount is generally available on most catalog items. Due to the wide variety of devices in the catalog, it is not possi-
ble to provide a standard discount schedule. When quantities are involved, please contact MITEQ and the appropriate informa-
tion will be provided.

SOURCE INSPECTION

Government / customer source inspection is available on any item upon receipt of the complete written confirmation of purchase
order items, including the prime government contract number. Source inspection with respect to some products increases the unit
price and extends delivery because of duplicate standard final inspection and testing. It is recommended wherever possible that
a Certificate of Compliance be substituted for source inspection to minimize price and delivery delays.

SHIPPING INFORMATION
Unless instructed otherwise by the customer, we will ship UPS in the U.S. F.O.B. (FCA) Hauppauge. Air freight will be used as the
primary international means of shipment. Please indicate at time of purchase what method of shipment you require.

RETURNED MATERIAL

When returning material for repair or replacement, please ensure that there is complete information included with the shipment,
giving a detailed description of the reason for its return, the date and purchase order on which it was obtained, and the exact ad-
dress to which the material is to be reshipped. All returns must arrive freight, postage, duties and handling prepaid.

REPAIR COSTS

Warranty repairs will be made at no cost to the customer. Units out of warranty, or those which have been mishandled, will require
approval by the customer for the charges involved before the repairs can be accomplished. We will provide an estimate for the cost
of the repair, which can be applied to the repair, if approval is granted. For those items that are deemed beyond repair, or where
the customer may decide not to repair the unit, an evaluation fee and handling charge will be applicable.

APPLICATION ENGINEERING

We maintain a large support staff of engineers who are experts in specific areas of microwave technology. Each has an engineer-
ing background that combines both a formal engineering education with training and experience in product design. As further tech-
nical support, we make available the services of our engineering and scientific staff, who may be consulted on more advanced
circuit designs or application problems.

DRAWINGS AND SPECIFICATIONS

The material presented in this catalog was current at the time of publication. MITEQ Inc.’s continuing product improvement pro-
gram makes it necessary to reserve the right to change our mechanical and electrical specifications without notice. If either of these
parameters is critical, please contact the factory to verify that the information is current.
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8. As required by Article 10(3) and Article 11(2) of Directive 2002/96/EC (WEEE Directive) of the European
Parliament and the Council of the European Union, and in accordance with European Standard EN 50419,
MITEQ Inc. labels its products with the following symbol:
C___J

WARRANTY

1. MITEQ, Inc. warrants to the purchaser that each of its products, when shipped will be free from defects in material and

workmanship and will perform in full accordance with applicable specifications. The limit of liability under this warranty is at
MITEQ, Inc.’s option to repair or replace any product or part thereof which shall within: (a) three years of delivery for indoor
equipment, (b) two years of delivery for outdoor equipment and (c) one year of delivery for integrated assemblies or equipment
having RF output powers equal to or greater than +24 dBm, be returned by the purchaser to MITEQ, Inc., at 100 Davids Drive,
Hauppauge, New York, 11788, and shall, as determined by examination by MITEQ, Inc., prove defective in material and/or
workmanship. Warranty returns must first be authorized in writing by MITEQ, Inc. Disassembly of any MITEQ, Inc. product by
anyone other than an authorized representative of MITEQ, Inc. voids this warranty in its entirety. MITEQ, Inc. reserves the right to make
changes in any of its products without incurring any obligation to make the same changes on previously delivered
products.

. Components and subsystems having been repaired by MITEQ, Inc. shall be warranted for that repair for ninety

(90) days. For products that are still within the original warranty period as described above, the original warranty
(if longer) will take precedence. For all SATCOM products, that portion of the system that is repaired, will be
warrantied for one year.

3. As a condition to the warranties provided for herein, the Buyer will prepay the shipping charges for all products returned to

MITEQ, Inc. for repair and MITEQ, Inc. will pay the return shipping with the exception of rack mountable hardware returned
from outside the United States in which case the buyer will pay the shipping charges.

4. The buyer will pay the cost of inspecting and testing any goods returned under the warranty or otherwise which are found to

meet the applicable specifications or which are not defective or not covered by the warranty.

5. Products sold by MITEQ, Inc. shall not be considered defective or non-conforming to the Buyers’ order if they (a) satisfactorily

fulfill the performance requirements that were (i) provided by the Buyer to MITEQ, Inc. or (ii) as published in the Sellers’ product
specification literature, or (b) or in accordance with any written or verbal agreement between the Buyer and MITEQ, Inc., or (c)
are in accordance with samples approved by the Buyer. This warranty shall not apply to any products or parts thereof which have been
subject to accident, negligence, alteration, abuse or misuse. MITEQ, Inc. makes no warranty whatsoever in respect to accessories
or parts not supplied by it.

6. Limitations of Warranty, Damages and Liability

EXCEPT AS EXPRESSLY SET FORTH HEREIN, THERE ARE NO WARRANTIES, CONDITIONS, GUARANTEES OR
REPRESENTATIONS AS TO MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OTHER WARRANTIES,
CONDITIONS, GUARANTEES OR REPRESENTATIONS, WHETHER EXPRESSED OR IMPLIED, IN LAW OR IN FACT,
ORAL OR IN WRITING.

MITEQ, INC.’S AGGREGATE LIABILITY IN DAMAGES OR OTHERWISE SHALL NOT EXCEED THE PAYMENT, IF ANY,
RECEIVED BY MITEQ, INC. FOR THE UNIT OF PRODUCT OR SERVICE FURNISHED OR TO BE FURNISHED, AS THE
CASE MAY BE, WHICH IS THE SUBJECT OF CLAIM OR DISPUTE. IN NO EVENT SHALL MITEQ, INC. BE LIABLE FOR
INCIDENTAL, CONSEQUENTIAL, OR SPECIAL DAMAGES, HOWSOEVER CAUSED.

. All matters regarding this warranty shall be interpreted in accordance with the laws of the State of New York and any controversy

that cannot be settled directly shall be settled by arbitration in New York, New York in accordance with the rules then prevailing of
the American Arbitration Association, and judgement upon the award rendered may be entered in any court having jurisdiction
thereof.

This symbol indicates that the product cannot be thrown into the trash, and must be collected and treated
in accordance with Directive 2002/96/EC and local regulations.
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