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Upgrade Your Building Wire with
Copper-Clad Aluminum (CCA).

Cost Stable

Reduce your exposure to volatile price fluctuations.

Code Compliant

NEC referenced since 1971, Copperweld is accepted by builders and inspectors.

Easy to Install

A similar metal to copper for electrical connections, CCA is light and easy to bend.

@,

COPPERWELD

BUILDING WIRE

Copper where it counts™

Contact us for sales and info:
615-622-4662
buildingwire@copperweld.com
copperweld.com

Learn More



http://www.copperweld.com
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Working Shoula'nt hurt.

STOP-a-LaDDER

Safeworker.com has been a family
-owned business since 1997, We
believe in making products that

work right and last for the long haul.

888-436-3372 « www.safeworker.com « info@safeworker.com


http://www.safeworker.com
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REPAIR CONDUIT
IN A SNAP!

e No Tape
¢ No Plastic Straps,
e No Metallic Straps

NO KIDDING!

Designed especially for
power, communications,
and fiber optics

“The World Leader In Split Conduit Products”

Conduit Repair Systems, Inc.

The World Leader In Split Conduit Products

800-670-1804
fax: 435-673-8724
email: crs@conduitrepair.com

Please Visit Our Website at WAWW.CONDUITREPAIR.COM
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Top Research Institutions Try to Unlock 6G

Academia is attempting to resolve the issues surrounding 6G, but a deficiency of mmWave-capable compo-

nents could delay the next leap forward in wireless communications

While the rollout of 5G is still in its infancy, bleeding-edge research around the world is now heavily
focused on solving a significant problem that is expected to arise within the next few years. Anten-
na-to-antenna links or the “backhaul of the network” are essentially limited to frequencies under 100
GHz. However, experts are predicting that by around 2025 these lower frequencies, under 80 GHz, will
no longer be enough to support the evolution of 5G or 5G plus, especially within densely populated

areas.

“For 5G networks, at some point, every user will expect to have at least 1 GB/s or higher,” says Dr. Guil-
laume Ducournau. “So, if you're running 5G in a crowded place, like a commercial center or a big city, we

have to be able to manage the huge data rates at the antenna collecting point.”

Dr. Ducournau is a professor at Université de Lille in France and a top academic researcher in THz com-
munications. He has authored over 100 peer-reviewed papers published in international journals and
developed several experimental setups dedicated to the characterization of THz devices for communica-

tions in the Lille THz communication cluster.

“Currently there is a dearth of components capable of operating in excess of 100 GHz and then even
fewer when you push into the THz regime where 6G is expected to excel,” continues Dr. Ducournau. “So,
unless the industry can come up with better components the problem is going to grow exponentially.”

6G is not yet a functioning technology but will deliver data rates that are 100 times faster than 5G and
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CONNECTED SAFETY
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Mobile or Portable Worksite Models
‘SALTI™ System Loop Test Indicator
Supports up to 20 Grace Pendants

ASSIGNED MONITORING
ATTENDANTS

Grace Web Portal Dashboard
Custom Check-In Schedule
TEXT/Email Notification
Receive a GPS Map Link
Check-In System

WORKFORCE® LONE
WORKER PENDANT

Fall Detection
Manual Panic Button
Motion Detection
GPS Location

LEARN MORE
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shift from primarily connecting people and things
to connecting intelligence. Connected Robotic and
Autonomous Systems (CRAS), Unmanned Aerial
Vehicles (UAVs), artificial intelligence, and even re-
mote robotic surgery. However, without resolving
the issue of working at millimeter wave (mmWave)

and THz frequencies, 6G could be greatly delayed.

“There is an urgent need right now to develop

Reduce Back &
Knee Injuries with
the' NEW Ergo
Termination Tool.

(641)757-7204 www.linehandschoice.com

Reduce LTA's (Lost Time Accidents)
Proven to increase production

Proven safest/ most ergonomic way to
terminate

Reduce strains/ sprains/ First Aids

Recommended by Ergonomic Specialists

100% USA Made

6 TEC Magazine - November 2025

components, devices, testbeds, and concepts to
operate at higher frequencies because, by 2030 or
so, 6G will require these things,” says Dr. Ducour-

nau.

Pushing towards THz components

The issue with creating components at frequencies
above 100 GHz comes down to physics.

As you move up the electromagnetic (EM) spec-
trum the wavelengths get shorter. In fact, at a
frequency of 300 GHz, the wavelength shrinks to
just one millimeter. At these higher frequencies,
the constituent parts are tiny and even small
alignment errors can significantly degrade perfor-

mance.

At such a small-scale, available power and device

power handling become a big challenge. There-
fore, components at these frequencies must
operate with exceptionally low insertion loss
and extremely high performance to allow engi-

neers to develop effective signal chains.

In addition to sufficient device power handling,
high isolation between active components be-
comes of critical importance to minimize signal
degradation and potential device destruction

from signal reflections between components.

For example, Faraday rotation isolators - more
commonly referred to simply as isolators - are
two-port components that allow EM signals to
pass in one direction but absorb them in the
opposite direction. Isolators are often used

in communication systems because they do a

good job of suppressing standing waves.
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THE NEXT GENERATION OF
BALLOON LIGHT SOLUTIONS

THE ONLY BALLOON LIGHT
WITH AREPLACEABLE SCREW
INLED BULB THAT IS FIELD
SERVICEABLE IN MINUTES

- PATENTED SLIDE ASSEMBLY
- PUSH TO RAPIDLY DEPLOY

- NO PATCH KITS

- NO BLOWER MOTOR

- NO SET SCREWS

"AS A HEAVY EQUIPMENT MECHANIC,
| WORKED MANY NIGHTS KEEPING
ROAD CONSTRUCTION MACHINERY
RUNNING. | SAW THE CHALLENGES
CREWS HAD KEEPING JOB SITES
SAFE AND OPERATIONAL"

LED Screw In Bulb - Craig Shellman, Founder

PLSINC200@GMAIL.COM | (847) 533-3016
www.portablelightingsolutions.net
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“Isolators have low insertion loss within the micro-
wave bands, but at mm-wave frequencies, where
we were working at, the loss becomes increasingly

problematic,” explains Dr. Ducournau.

A boost for mmWave components

“After doing significant research a few years ago, |
discovered NASA had awarded a project to Micro
Harmonics to develop mmWave isolators all the
way to 300 GHz, and they showed very good per-
formance,” recalls Dr. Ducournau. “l immediately

called them up.”

Micro Harmonics Corporation (www.Micro-
Harmonics.com) specializes in components for
mmWave applications and successfully developed
an advanced line of commercial off- the-shelf

(COTS) circulators, isolators, and hybrid circula-

NIXALITE®

Architectural Bird
Exclusion Netting
and Hardware

All American, All
Stainless Steel
Bird Spikes

tors, many of which can operate well into the THz

regime.

Professor Ducournau selected an isolator that op-
erates with WR-3.4 (220-325 GHz) and features a
large usable bandwidth of dozens of GHz on either

side of the center frequency.

“This allowed us to get the first-ever device charac-
terization of a low noise amplifier operating at 300

GHz," states Dr. Ducournau.

His research team successfully characterized the
noise floor (NF) along with the IP3 and IP5 of the
amplifier, which are measurements of nonlinear

frequency performance.

In addition to isolators, “there’s also a need for cir-
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nimal Control

—
-LI

!

- A T
Cleaning, Fogging,
Deodorizing &
Disinfection

Wall & Roof Vent
Guards, Screens
and Barriers

Contact Nixalite® for your FREE Product Catalog or go to nixalite.com

Pl Nixalite® of America Inc

1(309) 755-8771
sales@nixalite.com

J ) 11025 16th Ave, East Moline, IL 61244  nixalite.com
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"As a safety professional, you ¢ always want your
1 wnrkerﬂ o hﬂ'w_’ access fo leading edge safezy tools
that fmpmve safety and focus.
Workmg with COOLSHIRT,SYSTEM. overthe past
[wo years s allowed me to help design a tool:

by lineman for linema

The'A.R.CSHybric .Caoling System by
OGLEHI S’F TEMS Gllows lineman.ta remain
USE (35 atrgued by.r ducing

>"hod fempera ra:ure iMexireme

W .gf.}.grefcrre reducing the possibility
of unintended accidents.”

-james “Jim” Bonner
Compliance Coordinator- Retired
Alabama Power

A.RC.
Hybrid Cooling System

Complete Arc Rated Portable Cooling Solution

Developed in conjunction with major power companies for use in
extreme heat conditions, the A.R.C. Hybrid Cooling System

uses liquid cooling to reduce fatigue, injury, and heat stress related
iliness,

Designed specifically for use by linemen, the A.R.C. Hybrid

Cooling System features a compact design with a custom woven
strap mounting system. The use of 5-hooks offers the versatility of

mounting inside or outside of the bucket. The system includes our
mobile ice based cooler, a 7 hour lithium ion battery with charger A.R.C. Hybrid Cooling System EZ;
and a CAT 2, 12 CAL rated Liguid Cooled Vest for 2002-0017
70E Arc Flash protection.

i
Designed with portability in mind, measuring 6" x 6" x 20" “Im
and weighing in at less than 10 lbs dry, the unit is entirely

self-contained and built to last with a 20,000 hour pump. LIQUID COOLED GARMENTS

©2023 COOLSHIRT SYSTEMS, 401 Westpark Court Suite 200, Peachtree City GA 30269
Office: 800-345-3176 Fax: 678-289-4325 www.coolshirt.com
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culators at these very high frequencies,” explains
Dr. Ducournau. “Circulators form part of the core
system for communication applications but also
for radar. Having these available could be a big

boost for system implementation of early proto-

types.”

For example, a new hybrid circulator recently de-
veloped operates in the 100+ GHz range which will
be crucial to solving many of the 6G bottlenecks

within the backhaul of the network.

The hybrid circulator has a much larger working
bandwidth from 150 GHz to 190 GHz. The current
state-of-the-art Y-junction circulator has a band-
width of only a few GHz at these frequencies. The
bandwidths required for 6G are not remotely

possible using a Y-junction approach.

“Looking at the D-band development for backhaul-
ing, such devices would be very useful as duplex
links targeted in such applications,” says Prof.

Ducournau.

A small footprint

Simply attaining higher frequencies is not the only
consideration when moving new research from
the lab to commercial production. An overriding
theme in commercialization is the drive to reduce
the size, weight, power, and cost (SWaP-C) of com-
ponents.

Minimizing the size and weight of mmWave com-
ponents is especially important in today’s wireless
applications. A standard traditional-style isolator
in the WR10 band is about 3 inches long, with a

cylindrical section in the center that's about 1.3

FUSEBOX SAFETY MATS BY &RHINO
Rlhino S'Ma’ éawm’ %z‘d ?a*z Ttee "7{ cw Lefe.

Safety Focused, 2

gl
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9 Year old John can submit an entire

WH347 payroll form

You Can Do It Too!

1. Login 2. Select Project 3. Import Payroll 4. Sign Document

* Encrypted

* 2 Minute Paperless
Payroll

e Works with Prime and
all Subcontractors

® 55,000 + Clients

* 80% Savings In Time
and Money Compared
to Manually Prepared
Payroll

e Call for Free Demo

EMars

CERTIFIED PAYROLL COMPLIANCE

emarsinc.com
Ph: 480-771-2841


http://www.emarsinc.com

inches in diameter. While that may seem small, cial 6G technologies potentially by the end of this
new designs are only 0.75 inches per side and 0.45 decade.
inches thick and are packaged in a designer-friend-
ly rectangular cuboid. Unlocking new technologies

Of particular interest to Professor Ducournau is
These types of improvements in commercial the development of remote, robotic surgery where
components, along with leading researchers in the a very low time-latency transmission system would
field, are pushing towards widespread commer- be required. This is where the development of new
components for systems with 6G
speeds and high-reliability low la-
tency communications are open-
ing the door for the world’s best
doctors to perform operations on

people anywhere on the planet.

“If the energy consumption is low

An ounce of prevention is worth a pound of cure

and the devices can be mass pro-

duced at low cost, the possibilities

for new techniques for medical

C R |TT E R procedures would be endless.”

G U A R D The technical challenges to imple-

menting 6G systems are enor-
mous. There is a good chance

Line Guard | Pole Guard | BirdBloc that the push to higher frequen-
Learn More at Critterﬁuard_org cies will halt near this point due

to the practical limits of physics,

health and safety.

“There is a strong argument to
stay within the mmWave or lower
THz frequencies because these
wavelengths keep the radiat-

ed power densities within the
bounds of what most people
consider safe,” concludes Prof.

Ducournau. -
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Termination Tool.
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pull wire!
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Stak: Up to five units tall. Easy two handed Protect: Reduces wire damage from tools and

ergonomic carry from truck or jobsite. personnel. Made of non-conductive polymer. 1-,1____:‘.:_:7_"; EEE% E
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Store: 500 spools of 14,12 & 10 AWG wire Pull: Pull wire smoothly from the top or the
easily for inventory control. Polymer design sides when in the Stak. Support large spools E

reduces damage to finished surfaces on the job.  with molded V-Grooves, stakmax.com Sean the QR Code
L our webite,

Email: Sales@stakmax.com to visit our

I__Protect Pull
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Made to order precast polymer

HOUSEKEEPING PADS
~ZANITE PLUS 835t

A base you can build on.

18,000 PS| CORROSION RESISTANT
ZANITE PLUS POLYMER CONCRETE LIFTING PROVISIONS

FRP INTERNAL

EXTREMELY FLAT REINFORCEMENT

MOUNTING SURFACES

CUSTOM

FOOTPRINTS/
HEIGHT e, CONDUIT

OPENINGS

STAINLESS STEEL
EQUIPMENT MOUNTING

LOCATIONS
THREADED LEVELING COUNTERBORE
LOCATIONS [OPTIONAL) ANCHOR MOUNTS [oPTIONAL)

ADVANTAGES OF POXYBASE® PADS

Outperforms Flexible Designs
traditional concrete built to exact size specifications

Quick Installation including conduit openings
no waiting for concrete to cure Built to Last
Labor Saving corrosion resistant and extremely

no forms or pouring field materials durable (seismic ready)

Mountin Quick Delivery Proudly
stainless s?eel inserts for el S SR E—- L g

equipment and floor anchors nedaida

basetek.com 877-7T12-2273 info@basetek.com

BASIH 5 Q) Buittolast e guarantee it.

and outperform.

£2024 Baselek, LLC., Zanite Plus is a registered trademark of BaseTek LLC.
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Conduit Repair
800-670-1804
www.conduitrepair.com

Conduit Repair Systems, Inc.

bd The World Leader In Split Conduit Products

Stak Max The Sclution
To stak. store

815-355-4203 protect. and

www.stakmax.com U

Sunbelt Solomon
888-588-5102
www.sunbeltsolomon.com
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Install Peace of Mind!

First there was 4 square...
and now the REVOLUTIONARY 5 Square® Box!!

You've struggled with 4 Square boxes for years - you know how small, cramped
and time consuming they are. Finally, there is a solution that allows you the

space you have always needed.
|
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¢ SAVE LABOR...INCREASE PROFITS e SAVE LABOR...INCREASE PROFITS

e ELIMINATES TROUBLESHOOTING TIME ¢ FACILITATES MIN. BEND RADIUS
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