VTI INSTRUMENTS HIGH PERFORMANCE SWITCHING

Solutions Available Up To 67GHz

RE/MICROWAVE SWITCHING

EX7000-CORE CONTROLLER

STANDARD MODULAR PRODUCTS DEVELOPMENT CHASSIS CUSTOM SERVICES GROUP

RELTABLE DATA FIRST TIME EVERY TIME
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MICROWAVE

The EX7000 Fumily

The EX7000 fumily is the industry’s first series of sculuble microwauve
subsystems built on un open-urchitecture Ethernet/LXI platform. This
innovutive fumily of products simplifies the development of custom RF
Interface Units (RFIU) requirements with its common hardware platform aund
softwdre communicutions interface, while maintuining the look und feel of
a standard COTS product.

CONTROLLER “BRAIN” STANDARD MODULAR PRODUCTS

Use stundard LXI slices to configure
Embed within your own desigh your own design

DEVELOPMENT CHASSIS CUSTOM SERVICES GROUP

Use u plutform o
develop your design

Let AMETEK 3
configure und build for you

A COTS SOLUTION FOR CUSTOM RFIU REQUIREMENTS

o Configured eusily info commercial-off-the-shelf products

o Supported und repedatuble product builds

e Documented und designed for long-term, worldwide support

e Embedded BOMs, configuration detuils, und component specificutions
dare uccessible viu the web from unywhere in the world

A COMMON CORPORATE-WIDE SOLUTION
e Bused on LXI, u forward-lookiny Etherhet-bused stundurd

e Provides the frust required for an OEM solution with AMETEK's reputation
for product longevity

e Supported by un experienced teum of RF/microwuve enyineers who cun
help you develop your system or develop one for you

e Leveruge und build on your existing engineering investment




MICROWAVE

Save Time & Money

DEVELOPING MICROWAVE SUBSYSTEMS

The AMETEK VTI Wuy...

1 DAY OF WORK

VTl Microwave's Broadband
Integrated Design Wizard In-House
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We utilize our in-house configuration system
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Graphical User Interface is generated
automatically

5

vs. The Hard Way...

65 DAYS OF WORK

Develop a Microwave Subsystem
Piece-by-Piece

Vendor calls and research - 5 Days...

3

Time working on wire list - 5 Days...

S

Time designing a graphical interface - 20 Days...
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MICROWAVE

Experience the Simplicity

STEP 1 STEP 2

WE HELP SELECT COMPONENTS

iretiments

"Best in Class" Sourcing Database

Components

» Ampifiers Selected Component : Switches.

b Attenuators Max Frequency (CHz) | Al
Postions | Al
size Al

Terminasion | Al

| o R 3 R 3 e i

Actuator | Al
“otal Number o° lems : 225
List 3l Froducts  Add Component to Databace

DOWNLOAD ONTO THE
EX7000 INTERFACE

This best-in-cluss sourcing dutubuse is the only
knowledye buse of its kind in the world. AMETEK's
relationships with leading component suppliers
coupled with the extensive experience of our
development teum to:

e Select from u librury of 1000°s of components
e Downloud dutusheets
e Access 100’s of technicul hotes

o Utilize engineering charts and culculutors

With u click of the mouse, u complete list of RF/
microwave components, schematic, and uny other
user documentation cun be downlouded into the
EX7000 LXI-bused interfuce.

The result is u customized ussembly defined und
documented us u stundurd product, dllowing unyone
o repdir und muintain the box. Combined with
AMETEK's commitment to long-term product support,
this ensures product vidbility for muny years




MICROWAVE )

STEP 3 STEP 4

CONFIGURE THE EX7000 PROGRAM AND CONTROL FROM
PLATFORM AS A COTS DEVICE ANYWHERE IN THE WORLD
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Using the on-bourd Broudbund Infeyrated Design Embed the EX7000-Core reluy driver und /O intfo your
Wizurd, configure the EX7000 per the electricul ussembly. Purchuse the EX7400 custom RF/microwauve
schemutic und component list. Assigh reference enclosure with power supplies to house your
designutor numes to each component und configuration or purchuse the complete subsystem or
loyicul chunnel und puth humes to be used in the stundard microwauve slices from us.
dpplication code. All EX7000 fumily products provide u powerful
Suve the configuration to on-bourd memory und webbused monitor und control interfuce that is
creute automatic power-up und shutdown stutes, specific fo every component list. A common open-
track relay closure counts to ussist preventutive architecture softwure driver includes puth-level
muintenance, und yenerute scun lists fo reduce test frogrumming to reduce development time.

execution fimes.
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MICROWAVE

Broudbund Integrated Design Wizard

FROM DESIGN TO PRODUCTION

VTl Instruments’s Broudbund Infegrated Desigh Wizard hus been
designed o expedite the process during the specification und
development phuse of the Microwave subsystems, while ulso
providing u streamlined process for automaticully creuting the
documentution necessary for lonyg-term support of the product. By
combininyg u powerful web-bused seurch enyine with un intuitive
gruphicual configuration ufility, developers can creute a custom
ussembly with the look und feel of u stundard COTS product.

contoct us @

"Best in Class" Sourcing Database

Selected Component; Switches

ax Frequeny (Grt) (AL =l

Froduct search

iy Configuration
My Contadt Information

With the Broudbund Integrated Design Wizard, we cun
automuaticudlly creute:

e Bills of material
e Interconnect diugrams for simplified puth-level progrumming

o Gruphicul web-bused front punels for monitor and control from
anywhere in the world

o Wire lists

i “BEST-IN-CLASS” SOURCING

BILL OF MATERIALS
GENERATION

INTERCONNECT WIZARD
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MICROWAVE 7

INnstrument Drivers

The industry standurd drivers support upplication development in dll common environments including C#,
Visudl Busic, LUbVIEW™, Python, C/C++, und Java. VTI's inhovutive upprouch to driver development dlso
provides true operuting system independence with drivers that work seumlessly in Windows und Linux.
Direct word serial communication (SCPI Conftrol) is dlso supported.

python

; C/kC'H' & Visual Basic ﬁ f/\?

4 oD

— Java Microsoft®

- Visual Studio

MATLAB is u reyistered trudemark of The MuthWorks

Windows, Visuul Studio ure reyistered tfrudemurks of Microsoft Corp.

Muc OS is u reyistered trudemark of Apple Inc

System-level (hot just card level) I/O cun be
loygicdlly humed such that un entire puth consisting
of multiple relays can be connected with ¢ single
function cull. On-bourd intelligence ensures that
there are no conflicts with shared resources.

Tracks cycle count of euch reluy coil. Assists
preventutive muintenunce proyrums by
monitoring for relay end-of-life

Prevents undesiruble combinations of relay
closures. Prevents unsufe conditions such us
shorting sources to ground or source to source.

Removes the burden of munuyging und
synchronizing the sequencing of up to 16k switch
stutes from the host controller to speed up test
execution. Sequences cun be udvunced viu LXI
Extended Function Trigyer Events or the gyeneradl-
purpose digitul I/O port.

M AMETEK

|nStI’umentS PROGRAMMABLE POWER

C# 4

]
MATLAB @

Store 128 known configurations for quick recull
during test. Power-up stute automaticully
configures box to defuult stute once power

is upplied.

The upplicution code cun ylobully define
whether or hot the relays “breuk-before-mauke” or
“muke-beforebreduk” when sequencing through
relay setups.

All components connected to a driver bourd

dure uutomuaticdlly identified und displayed in the
web interfuce where they cun be monitored und
controlled viu u stundurd web browser.

www.VTlinstruments.com



8 MICROWAVE

Custom Inteygrution Services

AMETEK specidlizes in the design und munufacture

of open-urchitecture solutions for custom microwave
subsystems und broudbund RF switching. Pioneers

in the development of the first miniature Microwave
relay, The VTl Instruments brund leveruges the 30+
yeurs of individuul experience of our design engineers
dlony with state-of-the-art fest and andlysis fools, o
bring the combined benefits of u custom enyineeriny
group und u worldwide service und support
infrastructure to our customers. ISO 9001 reyistered,
AMETEK is an experienced, proven supplier of testing
systems for critical applicutions in the uerospuce,
defense, munufucturing, medicul und process
industries.

As uctive und founding members of the LXI, PXI, VXI
and VI consortiums, we understand the requirements
of today’s testing environments alony with the
complexities of plunning for the future from the inside
out. Our strony industry commitment combined with
close relutionships with the leading manufucturers of
best-in-cluss components brings VI brand customers
the most cost-effective und comprehensive solutions
avdilable in the marketplace today

L]
vii AMETEK www.VTlinstruments.com
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MICROWAVE

Custom Intfeygrution Services

KEY BENEFITS

REDUCE ENGINEERING OVERHEAD AND
MAINTAIN DESIGN CONTROL

e Focus your uftention to testing your product —
not desighing an instrument

e One purt humber for core ATE hurdware —
significantly reduces documentation overheud

e Transpurent munagement of configuration
control und obsolescence

REDUCE PROJECT SCHEDULE RISKS

o Strony relutionships with RF component
suppliers
for significantly reduced leud fimes

e Streumline process for custom builds — reduces
project schedule (averuyge 10 weeks)

o We stock muny of the most common RF switch
components

e Software development puckage mitigates
software risks.

WE PROVIDE ALL THE ENGINEERING
DOCUMENTATION REQUIRED FOR REPEAT
BUILDS AND LONG-TERM SUPPORT

e Wire list und BOM

e Electrical schematics
o ATP

e Mechunicul drawinys
e User documentution

e EX7000 urchitecture fucilitutes design chunges
in the field, even without our involvement

COST-EFFECTIVE AND FLEXIBLE SOLUTIONS

AMETEK VTl solutions leverage a uniyue
combinution of Modularity and reusubility,
providing the yreutest level of flexibility
throughout the operationdl life of u system, from
both a hardware and soffware perspective.
Whether our solutions are used us un in-house
development plutform, embedded within u
desiyn, or configured und built to specificution
by AMETEK's Custom Engineering yroup, VTI
brand customers have confidence in using
the best performing, highest quality products
avdiluble.

SUPERIOR DESIGN AND CONTROL

AMETEK VTl incorporutes SolidWorks™ 3D
modeling, u dedicuted state-of-the-art 3D
desigh und ussembly tool, und its web-bused
Microwave Configurator, to leverage proven
best pructices, techniques, und best-in-cluss
component selection und plucement. This helps
to eliminute the yuesswork und uncertuinty
surrounding the microwuve subsystem design
process, thereby reduciny overdll system

and engineering costs. Complete access to
subsystem operation is provided by un intuitive,
web-bused user inferfuce, giving users the
power to control, monitor und muintain from
anywhere in the world.




MICROWAVE

Solufions Utilizing the EX7000 Family

e LED Indicutors for switch status

e Custom silkscreens of block diugram, logicul I/O, und corporute logos

e Mechunicul support for rack mounting und power meter heud support

o Web-bused GUI with active block diagram of applicution specific design
e Every design built for maintainability

CEEET R

T
vii AMETEK www.VTlinstruments.com
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MICROWAVE 11

Solufions Utilizing the EX7000 Family

e RF/microwave ITA’s dllows microwave components to be placed us
close us possible to DUT to muximize sighul integrity und reduce signal
uttenudtion.

e RF/microwuve ITA's used for puth level churucterizations

e Access to punels with detdiled wiring identification within the ITA's simplifies
routine muintfenunce functions

e Hybrid power distribution & RF routing

e Churucterization und test of complex progrummeable RF filters
e Lineur power supply inteyruted info solution

e Crifical VSWR requirements

1]
=. AMETE www.VTlinstruments.com

|nSthmentS PROGRAMMABLE POWER



12 MICROWAVE

Solufions Utilizing the EX7000 Family

e Industry’s only large scale RF matrix built for maintainability

o Common reluy building blocks simplifies spuring

e Eusy access fo front buck und sides

o Stuyyered mechunicul design for eusy relay extraction

e Zero down-fime solution

e 10x10 und 12x12 systems built with expunsion ports to scule up to lurger mutrices
e Use 4 (10x10)’s to form < 20x20 or 4 (12x12)’s to form u 24x24

e Cureful cuble selection for uniform insertion loss

T
vii AMETEK www.VTlinstruments.com
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MICROWAVE

Solutions Utilizing the EX7000 Family

PARALLEL TESTING OF WIRELESS CHIPSETS

e Devices Under Test (DUTs) tested in puardllel with exuct
repeutuble meusurements across dll channels

e [solation crificul performunce - pardllel festing cannot folerate
“chunnel bleediny”

e High-pediyree components und physicul luyout optimizes
performunce

o Cureful cuble selection and routing ensures phuse matching
across dll paths

e Speciul Automatic Test Procedure (ATP) for isolation verification
with oscilloscope interfuce

o Inferfuce cubles designed to minimize crosstalk
e True MIMO device testiny

o S-purameter testing data avdilable

CUSTOMIZED MULTI-INSERTION CONNECTORIZATION
o Mutes to interfuce udupters on ATE for simplified connectivity
e Incorporute RF und hon-RF signuls

e Comprehensive RF characterization to the UTT interface
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MICROWAVE

Solufions Utilizing the EX7000 Family

OPTICAL ATTENUATION/DISTRIBUTION & DELAY
e Switchuble opticul delay paths

e Extending EX7000 beyond microwuve compohents to
power und opticul upplicutions

o Cureful routing of fiber optics for optimized phuse
performunce

o [ XI'to 12C converter trunspurent to user
e Non RF switching upplicutions high voltage or high current

e Cun switch up to 100 A current with appropriute relay und
heut extruction mechunisms

RF REPEATER

o 2W RF power umplification

o Mussive eneryy dissipution with heat sinks
e Thermuil solution criticul to success

o Cureful desigh to ensure sufficient uirflow und cooliny

1X25 HIGH DENSITY MULTIPLEXER
® 26.5 GHz
o 1U footprint

e Leveruge COTS products for cost effective custom solutions




RF/MICROWAVE SWITCHING

EX/7000-Core

Digital Control Board

Dimensions

0.9"Hx6"Wx3.6” D

Connectors

Host Interface

RJ-45 (CAT-5e), Ethernet (10/100T)

Trigger Bus

Two 25-pin mini D-sub, 8 LVDS in/out

TIL1/O

9-pin D-sub

Relay Driver Board

Dimensions

0.63""Hx 8.56"'W x 4'D

Connectors

Relay Drivers

Twelve 20-pin IDC

Power 8-pin power heuder, 2x 5V, 3x GND, 3x EXT_SOURCE (5-48 V)
DCB-to-RDB 40-pin IDC
Relay Power 5V to 48 V, Three per driver bourd in groups of 24

Relay Drivers

72 per bourd

Max Current Sink

410 mA 200 mA(ull chunnel ON) 800 mA (reset/high-current only)

TIL1/O

32 chunnels per bourd

M AMETEK

Instruments

Significantly reduces development
efforts for custom microwduve solutions
by eliminating the need fo desigh relay
drivers, communicutions interfuce,
firmwaure, und device drivers

Modular design ullows sculuble
solutions in increments of 72 highcurrent
sink, 12 reset/control, und 32 TTL I/O
chunnels

Design bused on industry stundurds (LXI
and VI drivers) to ensure interoperubility
and euse of use

Grauphicul web-bused commund und
conftrol simplifies RF/Microwave system
desigh und debuy

Enhunced muintenunce cupubility
throuygh tracking of reluy cycle counts
and remote monitoring of fault
conditions

Continuous current sink for driving
nonlatching component types or
pulsed current mode for control of
lutching components

Supports honh-reluy components such us
aftenuators und synthesizers

www.VTlinstruments.com
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Instruments

RF/MICROWAVE SWITCHING
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e Significuntly reduces development
efforts for custom microwauve solutions
by eliminuting the need fo design relay
drivers, communicutions interfuce,
firmwure, und device drivers

Modulur desigh ullows sculuble
solutions in increments of 72 highcurrent
sink, 12 reset/control, und 32 TTL I/O
chunnels

Design bused on industry stundards (LXI
and VI drivers) to ensure interoperubility
and euse of use

Graphicul web-bused commund und
conftrol simplifies RF/Microwave system
desigh und debuy

Enhanced muintenunce cupubility
throuygh tracking of reluy cycle counts
and remote monitoring of fault
conditions

Continuous current sink for driving
nonlatching component types or
pulsed current mode for control of
lutching components

e Supports hon-reluy components such us
aftenuators und synthesizers

i AMETEK

EX7THD

VSWR Insertion Loss Isolation
DC-4 GHz 1.20:1 0.20 dB 80 dB
4-8 GHz 1.30:1 0.30 dB 75 dB
8-12 GHz 1.40:1 0.40 dB 70 dB
12-18 GHz 1.50:1 0.50 dB 60 dB
18-26.5 GHz 1.60:1 0.60 dB 55 dB

Switching Frequency

DC to 26.5 GHz

Switching Time <15ms

RF Impedance 50

Connector SMA

Lifespan 1 million cycles

www.VTlinstruments.com



RF/MICROWAVE SWITCHING 17

EX7204A/EX7204L

o Combine up to 32 SPDT or 16 multiport
high-performance relays in a compuct
2U footprint

MAINFRAMES

EX7204A Hulf-rack 2U, LXI extended cluss, 4-slot muinframe for hon-latching modules
EX7204L

e Dudl LXI/USB communicution conftrol

o Externdl power supply included AC/ DC
power udupter included (100-240 V
AC, 50-60 Hz)

Max DC Power Cupucity -
7204A: 24V 50 W
7204L: 12V 60 W

e Dimensions: 3.5"H x 8.6"W x 14.5"D

Hulf-rack 2U, LXI extended cluss, 4-slot mainframe for lutching modules

RELAY MODULES

BAND INSERTION LOSS | ISOLATION | VSWR | REPEATABILITY
MODEL NO. QTYy WIDTH RELAY LIFE TERMINATION (6GH2) (6GH2) (6GH2) (6GH2)
EX7204A-2121S SPDTfullsafe |2 | 18 GHz | 5x10°cycles | SMA | None 0.20 dB 700dB | 1.25:1 | 0.050B
EX7204A-3121S SPDT fuilsufe |3 | 18GHz | 5x10°cycles | SMA | None 0.20 dB 700dB | 1251 |0.050B
EX7204A-4121S SPDTfuilsufe |4 | 18GHz | 5x10°cycles | SMA | None 020 dB 70098 | 1251 | 0.050B
EX7204L-0202T SPDTlutching |2 | 18 GHz | 5x10¢cycles | SMA | 50 020 dB 70098 | 1.25:1 | 0.050B
EX7204L-0402T SPDTlutching | 4 | 18GHz | 5x10tcycles | SMA | 50 020 dB 700dB | 1.25:1 | 0.050B
EX7204L-0602T SPDTlutching | 6 | 18GHz | 5x10Pcycles | SMA | 50 020 0B 700dB | 1.25:1 | 0.050B
EX7204A-1141S ign"ormu”y 1 18 GHz | 5x10¢ cycles | SMA | None 020 dB 70048 | 1251 | 0.050B
B SPAT hormually 26.5 ; )

EX7204A-2142S e 2 |25 X107 cycles | SMA | None 0.30 dB 700dB | 1.30:1
EX7204A-1161S ii‘gnnormu”y 1 18 GHz | 5x10¢ cycles | SMA None 020 dB 7008 | 1251 | 0.050B
EX7204A-21625 SPDT lutching | 2 é‘i@ X107 cycles | SMA None 0.30 dB 70098 | 1.30:1

EX7204L- SPDTlutching |2 | 18 GHz | 5x10¢cycles | SMA | 50Q 020 dB 700dB | 1.25:1 | 0.050B
02027/0106T SP6T lutching | 1 18 GHz | 5x10¢ cycles | SMA | 50 Q 0.20 dB 700dB | 1251 | 0.050B

mEm

www.VTlinstruments.com

M AMETEK
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18 RF/MICROWAVE SWITCHING

EX72SF

e Combine up fo 6 SPDT und 6 multiport

high-performance building blocks in 2U VSWR Insertion Loss | Isolation (EL*)
footprint DC-4 GHz 1.20:1 0.36 dB 90 dB (100 dB)
e Swifch sighdls up to 40 GHz 4-8 GHz 1.35:1 0.42 dB 90 dB (100 dB)
e Reluys employ putented self- 8-12 GHz 1.35:1 0.48 dB 90 dB (100 dB)
cleuniny technoloyy thut muximizes 12-15 GHz 1.45:1 0.52 dB 70 dB (80 dB)
repeutubility (< 0.03 dB) over lifetime 15-18 GHz 1451 057 dB 65 dB (70 diB)
minimizes medusurement uncertainty
18-20 GHz 1.70:1 0.60 dB 65 dB (70 dB)
* EXTe.nded ”fe. cnd Sel.f_TerminUT.iny 20-26.5 GHz 1.70:1 0.70 dB 60 dB (65 dB)
options provide Muximum design
flexibility 26.5-40 GHz 1.95:1 1.10dB (65 diB)
o Lutching relay design reduces *(EL) = With Extended Life Option
power consumption und improves Switching Frequency DC to 40 GHz DC to 26.5 GHz DC to 20 GHz
repeutubility and thermal stability Switching Time <15ms
e Dimensions: 3.5"'"Hx 17.3""W x 14.5"'D RF Impedance 50
Connector DC-26.5 GHz: SMA  DC-40 GHz: 2.92 (f)
Lifespan 2 million cycles (5 million cycles)

Model | Description Model Description

EX72SF 2U. 12-slot high-performance RF/ 7204-20T SPAT, self-terminated, 20 GHz
microwauve switch muinframe

7200 Adapter, 6 universal 24 V driver lines 7204-26T SPAT. self-terminuted. 26.5 GHz
7202-20 SPDT, lutching 20 GHz 7204-20TEL SPA4T, self-terminuted, EL, 20 GHz
7202-26 SPDT, lutching 26.5 GHz 7204-26TEL SPAT, self-terminuted, EL, 26.5 GHz

7202-20T SPDT, self-terminuted, 20 GHz
7202-26T SPDT, self-terminuted, 26.5 GHz

7204-40TEL SP4T, self-terminuted, EL, 40 GHz

7206-20 SP6T, lutchiny 20 GHz
7202-20TEL | SPDT, self-terminuted, EL, 20 GHz
) 7206-26 SP6T, lutching 26.5 GHz
7202-26TEL | SPDT, self-terminuted, EL, 26.5 GHz
7922-26 Transfer, 26 GHz 7206-20T SP6T, self-terminuted, 20 GHz
7222-26EL Transfer, EL, 26 GHz 7206-26T SP6T, self-terminuted, 26.5 GHz
7204-20 SPAT, lutching 20 GHz 7206-20TEL SP6T, self-terminuted, EL, 20 GHz
7204-26 | SPAT, lufehing 26.5 GHz 7206-26TEL | SPT, self-terminuted, EL, 26.5 GHz
7206-40TEL SP6T, self-terminuted, EL, 40 GHz
L L] o .
vii AMETEK www.VTlinstruments.com
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MICROWAVE

EX7300 - EX7600

EX7300 Configuration
(Top Removed, Left)

EX7400 Configuration
(Top Removed, Right)

-
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o Inteyruted EX7000-Core device control und reluy driver interfuce

o LXI communicutions with IEEE-1588 und wired trigger-bus promotes seumless inteygration with other instrumentation
e 150 W power supply for the most complex designs

e Built-in fans for cooling

e Removuble fray for mounting components und inferconnect cubles

e Supports custom RF/Microwdve, optical, or power inferfuce subussemblies while minimizing the time spent developing u
softwdre und communicutions inferfuce.

o |/O uccess through rear or front punel for increused design flexibility

e 72 drive chunnels stundurd, expundauble to 576 chunnels und 32-bit TTL /O per driver bourd, expundauble to 256
e Industry standard IVI driver set provides u well-documented software API that minimizes development fime

e 128 element configurution tuble for yuick recull of common setups

o Gruphicul XML configuration utility generates custom box “personulity”

e Embedded web GUI for monitor und control of components

Model | Description Dimensions

EX7300 3U muinframe with EX7000-Core 32.6mm (56.3”) h x 444.5mm (17.5") W x 609.6mm (24.0”) D

EX7400 4U muinfrume with EX7000-Core 177.1mm (7.0”) h x 444.5mm (17.5") W x 609.6mm (24.0") D

EX7500 5U muinfrume with EX7000-Core 221.5mm (8.8”) h x 444.5mm (17.5") W x 609.6mm (24.0”) D

EX7600 6U muinfrume with EX7000-Core 266.0mm (10.5") h x 444.5mm (17.5") W x 609.6mm (24.0") D
L1 L]

M AMETEK
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VTl INSTRUMENTS HIGH PERFORMANCE SWITCHING

RF/MICROWAVE SWITCHING

AMETEK Programmable Power

EEE ® 9250 Brown Deer Road
-- AMETEK R
u PROGRAMMABLE POWER +1 858 450 0085
Instruments vii.sales@ametek.com

www. VTlinstruments.com






