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Rob Sinno has been with APITech’s Weinschel
unit for over 19 years.

Team leader and expert in the area of RF &
Microwave.

Designed electro-mechanical and solid state
programmable attenuators, fixed attenuators,
programmable phase shifters, switches, butler
matrices, and variety of subsystem solutions.

Undergraduate degree in Electrical Engineering
from Virginia Tech.

Masters of Electrical Engineering from Johns
Hopkin  University. Masters of Business
Administration from Hood College.



RF Switch

10 MHz — 8 GHz

Ideal for
Automated Test
Equipment (ATE),

2G/3G/4G LTE/5G,

MIMO, WiMAX,
WiFi
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Multi-channel Switch

DC-40 GHz

ATE applications
and simulation

Supports 1 to 14
I ETIES

Full rack form
factor

Switch Matrices

DC - 18 GHz

nxXm
configurations

Electromechanical
& Solid-State

Full rack form
factor

RF Switch Subsystem

DC-2 GHz
5 radio interfaces

ATE for
commercial and
military radios

Compatible with
VIAVI 3920B Test
equipment

Butler Matrices

0.5-7.25 GHz

4x4&8x8
Configurations

MIMO &
Beamforming

Wi-Fi and Radar
Application




RF SWITCH OVERVIEW

Features
® (.01 to 8 GHz Frequency Range
m  Solid-Sate

m  Single Pole 4 Throw (SP4T)

m  RF paths are internally terminated when port is unselected
m  USB, PIO, 12C, SPI & UART control modes

m  Graphical user interface software included

= Pair with: Rack mount multichannel switch

Applications
= Main focus is supporting WiFi 6E Wireless link simulation and testing

Differentiators
®m  Low insertion loss & high isolation

m  All RF ports are accessed from one plane provide flexible mounting options
m  Small size and light weight allows for easy integration into a subsystem
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UNADVERTISED RF SWITCH OPTIONS

Features
® DCto 50 GHz Frequency Range
m  Electromechanical from 5+ Suppliers
m  Failsafe & Latching SP2T to SP12T & Transfer
m  Terminated & Indicator options
m  |2C control mode
m  Graphical user interface software included
®  Pair with any of our subsystem units

Differentiators
®m  Plug and play approach with our standard control hardware

m  Cost vs Performance choices
m  |ead-time

m  Standard control commands
= Small size and light weight allows for easy integration into a subsystem

apcglyteCH Company Proprietary



MULTI-CHANNEL SWITCH OVERVIEW

Features

m DCto 8/18/26.5/40 GHz Frequency Range
m  SP3T/SPAT/SP5T/SP6T

= Up to 14 Channels

®  Field expandable - additional switches can be quickly installed by the customer
= Remote control through Ethernet / USB / Serial / GPIB

m  Standard form factor: 2 RU (2x1.75”) , 19" . Custom rack mount configurations available

Applications
®  Main focus is supporting 5G Wireless link simulation and testing

= WiFi, WiMAX, 3G/4G LTE/5G, wireless access points (i.e. wireless routers, laptop computers, etc.),
in-flight wireless, wireless fitness wearables, Military EW and ECCM Systems

Differentiators
®  Front panel Local Control

m  USB/Serial/Ethernet & GPIB Control
®  Front and Rear switch locations

apgiyteCH Company Proprietary



ELECTROMECHANICAL SWITCH MATRICES OVERVIEW

Features

Operational from DC to 18 GHz

Low insertion loss (1.5 dB typical up to 6 GHz)
Excellent VSWR (<1.35:1 typical up to 6 GHz)
High CW power handling ability (+47 dBm)
Electro-mechanical switches utilized for very low Insertion Loss and High Isolation
20 Input and 8 Output Ports (fully bi-directional)

Applications
= |deal for Automated Test Equipment (ATE) platforms

= 2G/3G/4G LTE/5G signal routing
= MIMO, Wi-Fi test scenarios
= Engineering or production test lab environments

Differentiators
= Multiple choices of switch suppliers based on requirements
= Standard control interface

apcglyteCH Company Proprietary



RF SWITCH SUBSYSTEMS OVERVIEW

Features

m DC- 2 GHz Frequency Range
® 50 Ohm Impedance

® 5 Radio Interfaces _— R——
= USB to RS-232 control Doo= w, 0 =
®m Compatible with VIAVI 3920B Test equipment 9 @ o - e 5.8 =

®m Portable solution @0 o= @6 o =

Applications
= Part of an automated test set-up for various types of commercial and military radios.

Differentiators/Capabilities
= Control and test up to 5 radios at a time.

= Integrates with customer provided test equipment.
= The RF signals are routed through an electro-mechanical switch.
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BUTLER MATRICES OVERVIEW

Features

= 4x4 = 8x8
= 500 -950 MHz = 2000 - 6000 MHz
= 1200 - 1400 MHz
= 2400 — 6000 MHz " 24007250 MHz
= 2400 - 7250 MHz

Applications
= WiFi, WiMAX, 3G/4G LTE Testing, Link Simulation

m  Support for new WiFi 6E (7.125 GHz) MIMO testing and wireless link simulation

®  Multipath Simulation and Performance Evaluation

=  Antenna Array Beam-forming - &

Differentiators
= Small size and light weight allows for easy integration into a subsystem

= Multiple model offerings
= Can be integrated into a multi-channel programmable attenuator system (8321)
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Multi-Channel High Power Switch Unit

m DCto 13 GHz Frequency Range

= SP2T 100 Watt CW (Hot Switching allowed)

= 3RU enclosure allows for up to 8 switches

® Front or Rear connector location options available

Solid-State Switch Matrix

= 10 to 8000 MHz Frequency Range

= Full Blocking 8x8 | 8x16 | 8x24 | 8x32

m Ethernet, USB, Serial & Front Panel control
m Building blocks can be used to expand to higher complexity switch matrix

m Next-Gen Linux controller

apéilyteCH Company Proprietary




USE CASES
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USE CASE #1.:
MAKER OF 5G AND 6G DEVICES (OR SERVICE)

Company Goal

To maximize test time and save cost in buying expensive test
equipment

Need

Maximize the use of testing equipment by connecting multiple
devices at once to a subsystem that also connects to a test
equipment.

Ability to automate a test routine to be conducted around the clock
Choice
Model 10203

https://www.apitech.com/globalassets/documents/products/rf-
microwave-microelectronics-power-solutions/imas--
subsystems/mod10203 bf080219.pdf

Benefits

* Remote testing
ROl

» Size efficient


https://www.apitech.com/globalassets/documents/products/rf-microwave-microelectronics-power-solutions/imas--subsystems/mod10203_bf080219.pdf

USE CASE #2:
IN-HOME USER/IOT COUNT

Company Goal

Simulate real life scenarios between Wi-Fi routers and Wi-Fi handsets
(smartphone) in a lab environment to optimize chip hardware
development and firmware updates.

Need

Device that can combine and condition multi-signals coming in/out of
the router to in/out of many users/devices in a wired fashion.

Choice
Model 8401-8E

https://www.apitech.com/globalassets/documents/products/rf-
microwave-microelectronics-power-solutions/rf-components/phase-
shifter-subsystem/wmod8401-8e.pdf

Benefits
* Prevent an expensive over the air testing approach
* Able to test unlicensed band

* Size efficient


https://www.apitech.com/globalassets/documents/products/rf-microwave-microelectronics-power-solutions/rf-components/phase-shifter-subsystem/wmod8401-8e.pdf

USE CASE #3:
ARMY RADIO TEST SYSTEM

Goal

To be able to run unsupervised test on multiple radios at
once.

Need

Maximize the use of testing equipment by connecting
multiple radios at once to a portable subsystem that can be
deployed along with a test equipment.

Choice

Model 8304-5

Benefits
* Portable solution

* Increased efficiency



https://www.apitech.com/globalassets/documents/products/rf-microwave-microelectronics-power-solutions/rf-components/switch-based-subsystems/wmod8304-5.pdf

USE CASE #4:

INTERNAL USE FOR TESTING

Goal

To be able to accurately and efficiently test our 4x4 & 8x8 butler
matrices.

Need

To connect up to a 16 port device to a 4 port Vector Network Analyzer
(VNA) at once and make required measurements through an
automated test software.

Choice
Model 8512-M4-04-F

https://www.apitech.com/globalassets/documents/products/rf-
microwave-microelectronics-power-solutions/rf-components/switch-
based-subsystems/wmod8512.pdf

Benefits
» Decreased test duration
* Automated data verification that eliminate human error

 Datalog


https://www.apitech.com/globalassets/documents/products/rf-microwave-microelectronics-power-solutions/rf-components/switch-based-subsystems/wmod8512.pdf

KEYWORDS & CONCEPTS
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BEAMFORMING

m  Beamforming focuses a wireless signal towards a specific receiving device,
rather than having the signal spread in all directions from a broadcast
antenna, as it normally would. oL 1L 1R 2R

m By focusing a signal in a specific direction, beamforming allows you deliver
higher signal quality to your receiver — which in practice means faster
information transfer and fewer errors — without needing to boost
broadcast power.

m  Beamforming is crucial to the that are just beginning to roll
out.

m  5G uses radio frequencies between 30 and 300 GHz, which can
transmit data much more quickly but are also much more prone to
interference and encounter more difficulty passing through physical
objects. Beamforming helps minimize these issues.

apﬁeCH Company Proprietary


https://www.networkworld.com/article/3330603/5g-versus-4g-how-speed-latency-and-application-support-differ.html

Mewwe N~

= When multiple users begin accessing the router at or near
the same time, congestion can be introduced as the router
services the first user’s request while the second (and third,

fourth, etc.) wait. While these times can be miniscule, it can Multi-User MIMO
add up with more devices (smartphones, tablets, computers, Multiple downlink Tx at same time
etc.) and users asking for resources. MU-MIMO helps this by —

allowing for multiple users to access router functions — .
without the congestion. Stream 2

I
; lre -
= MU-MIMO stands for multi-user, multiple input, multiple ’:N -

output.

= MU-MIMO uses beamforming to make sure communication
from the router is efficiently targeted to each connected
client.

apéilyteCH Company Proprietary



RACK UNIT

® We use the term “rack unit” or “RU” to
express size of our multi-channel switches and
multi-channel programmable units. This is the
terminology used for sizing traditional servers.

» 1RU =1.75 inches (44.45mm) of vertical . halfrack
space. .

® Our Multi-channel switches (and multi-
channel programmable systems) are designed
to be placed in traditional server racks.

apﬁeCH Company Proprietary



SALES & MARKETING

Company Proprietary



MARKET DRIVERS

£52 ™
ap’ teCh Company Proprietary

The global wireless infrastructure market value was
$130 billion in 2019 and is forecasted to grow CAGR of
9.2% between 2019 and 2026 -- reaching $250 Billion
by 2026.

* Wireless carrier revenues in US estimated at $285
billion just in 2020.

* 5G-capable smartphones estimated. 120 million
units in 2020, growing to 400 million units by 2023.

Key Companies:

* Apple
* Samsung
* Google

* \erizon & AT&T

* Broadcomm Corporation

e D-Link Corporation

* Cisco Systems, Inc.

* Fujitsu Ltd

* NEC Corporation

* Qualcomm Technologies Inc.

The increasing adoption of 5G
technology worldwide.

The rapid adoption of loT based
electronic devices (e.g. wearables) and
the rise in mobile data traffic.

Work from home

In-flight broadband services

V2X and ‘smart transit’ data



Excellent RF Performance Ease of Use & Flexibility

Broad operating Frequency Range Wide variety of Standard Control Interfaces
Variety of switch options Graphical User Interface software & Drivers standard
High and Low Power Easily create test scripts to control multiple attenuators

Very Low Insertion Loss and VSWR performance Design & Testing services

Breadth of Product Offerings

Weinschel Brand & Reputation

Extensive offering of switching and testing products in

Long industry distinction for Quality & Reliability _ _ : _
a variety of topologies and configurations
Switches and Programmables are a core competency

, . Custom switch designs
RF Link budget analysis

Custom Engineered-to-Order units readily developed

In-house Customer Support and leveraged from extensive design library

PRIMARY DIFFERENTIATORS

apﬁiec,i Company Proprietary




CONTACTS

Rob Sinno

Manager, Subsystems Engineering

Bill Forrestel
Business Development
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mailto:Rob.Sinno@APITech.com
mailto:Bill.Forrestel@APITech.com

MARKETING MATERIALS

Collateral

Website

Note: Detailed datasheets available for most
products on the APITech website

RF & Microwave Components
& Subsystems

Quick Reference Guide, February 2016

Digital & Programmable.
Attenustors

Programmable Attenuation,
‘Phase Shifter & Switch Units

€OTS Subsystems

High Reliability Attenuators

Low PIM Attenuators.
&Terminations

Madium & High Power
Attenustors & Terminations

Conduction Cooled (Flat-Pack)

api -
technelagies corp.
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https://blog.apitech.com/successstories/wireless-testing-simulation
https://blog.apitech.com/successstories/5g_testing
https://www.apitech.com/globalassets/documents/resources/literature/weinschel-quick-reference-guide-1.pdf
https://vimeo.com/376903141
https://www.apitech.com/products/rf-solutions/butler-matrices/4284-rf-Switch/
https://www.apitech.com/products/ima-subsystems/switch-based-subsystems/8512-programmable-switch-units/
https://www.apitech.com/products/ima-subsystems/switch-based-subsystems/8304-5-rf-switchable-subsystem/
https://www.apitech.com/globalassets/documents/products/rf-microwave-microelectronics-power-solutions/imas--subsystems/mod10203_bf080219.pdf
https://www.apitech.com/products/rf-solutions/butler-matrices/4284-rf-Switch/
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