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. Low PIM Jumper Cables
- SPP™ Plenum Rated
SPF™ Fire Rated
SPO™ Qutdoor
- TFT™ Flexible

- Times-Protect®
Data Line Protectors
Over Voltage Protection.

"IPB & WSB Weather Seal Boots

World Class -Préducts for Wireless Applications
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The History of TMS

~.. .. TimesMicrowave Systems (TMS)
SR : '__’ - was founded in 1948 as the Times
/- Wire and Cable Company.
TMS is an engineering
oriented organization
specializing in the design
and manufacture of high
performance flexible and
semi-rigid coaxial cable,
connectors, and cable
assemblies for RF
transmission from HF through
Microwave frequencies.
TMS is committed to

continuous improvement with respect to ISO-9001
Quality Standards and ISO-14001 Environmental
Management Systems.

The expertise that pro-
.| vided cable solutions forthe

= demandingrequirements of

airborne electronic warfare
systems and led the way in
the development of low
smoke cables for shipboard
applicationsisnow yielding
high performance cables to meet the needs of the wire-
lesscommunications market. The innovative productline
provides a better alternative to corrugated copper cables
for antenna feeders and system interconnects. Compared
to corrugated copper cables, LMR cables offer better
flexibility, resistance to linking, comparable attenuation,
and easier connector attachment at a lower cost.

The work performed at TMS in the 60’s, 70’s, and
80’s forms the basis for today’s high performance coaxial
cables. TMS pioneered the development of closed cell
low loss polyethylene foam dielectric and low loss taped
PTFE dielectric coaxial cables. Through a thorough
understanding of transmission line theory and
manufacturing processes, TMS was the first to produce
cables with reduced periodicity and impedance matched
interfaces, resulting in the first transmission lines with low
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VSWR over broadband frequency ranges up to 40 GHz.
The development of connector design and manufacturing
expertise allowed TMS to take full performance
responsibility for the entire cable assembly, which was
unprecedented at the time.

TMS has been instrumental in the development of
military specifications, including MIL-C-17 for coaxial
cables. Times is the leading source of MIL-C-17 qualified
products, holding far more QPL’s (Qualified Product
Listings) than any othermanufacturer in the world. Times
also helped the US Navy write the MIL-T-81490
Transmission Line Specification, and is qualified to supply
microwave transmission lines that meet MIL-T-81490
and MIL-C-87104 (US Air Force) requirements. These
are the specifications that define harsh military airborne
environments that Electronic Warfare transmission lines
must perform in, year after year.

TMS applies its expertise
to customer requirements __
through a staff of Field "=

Application Engineers. | =
Unlike other cable 1L,}
manufacturers with limited ”-F",
product lines, who try to fit =
customer applications to their existing products, the
philosophy of TMS is to select or design the right product
for the application. This results in an optimal and cost
effective solution.

TMS is the leader in the design, qualification,
manufacture, and on-time delivery of high performance
cable and cable assembly products to the commercial
wireless and military marketplace. In 2003, TMS was
selected by Lockheed Martin Aeronautics to supply the
Broadband Airborne Cable Assemblies on the F-35 Joint
Strike Fighter (JSF). TMS was chosen to supply this
solution since its high performance cable assemblies are
able to handle high-speed data in extreme

avionics environments including wide I I

variations in temperature and

pressure. = - lﬂ Bu
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LMR?® discussion

What is LMR® cable?

Times LMR cables are high performance broad-
band, flexible, low loss 50 Ohm coaxial communica-
tion cables designed for use in wireless applications
such as:

* Private land mobile/2-way land mobile
» WiFi/WiMax

* Cellular

* Paging

« Satellite

* Cellular

* Paging

* GPS

* RFID

* In-Building Communications

* Oil & Gas

« Utilities

* Positive Train Control (PTC)

* Distributed Antenna Systems (DAS)
* Public Safety

* Wireless Internet (WISP)

* SCADA/Telemetry

* Broadband
» Wireless Machine-to-Machine (Wireless M2M)
* Military/Defense

Where can LMR® cables be used?

Times LMR cables canbeused virtually anywhere high
performance coaxial cables are used, including:

* Internal component and equipment wiring

* Inter/intra cabinet jumpers

* Base station and antenna jumpers

* Tower and pole feeder runs

* In-building runs, including riser runs and

air-handling plenums
* Rooftop installations

What sizes of

LMR® cable are available?

A fullrange of LMR cablesare available from LMR-100
(0.100") all the way upto LMR-1700-DB (1 '/4"). Because
LMR cables are so flexible, it's possible to eliminate
Jjumpers entirely in many feeder cable applications. The
elimination of jumper cables provides reduced cost, better
reliability and lower cost- or may even allow the use of a
smaller size feeder cable, while achieving the same loss
as for a larger corrugated feeder.

What are the advantages of LMR®?

Times LMR cables have RF performance comparable
to traditional corrugated copper cables, but unlike
corrugated cables they are highly flexible, non-kinking,
and offer unsurpassed ease and speed of connector
installation. Compared to RG type braided cables, LMR
cables offer far lower loss and better RF shielding. These
features make LMR cables the best choice for any wireless
application.

What makes LMR® cable

different than corrugated cables?
Design features of Times LMR cable include:
1) Polyethylene Foam Dielectric
* Closed cell
* Dry nitrogen gas injected- no moisture to degrade
performance
* High velocity
* Low loss
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2) High Performance Flexible Shielding System
* Multi-laminar aluminum composite tape bonded to
the dielectric

* Provides >90dB isolation shielding
(180dB cross talk)
* Bonded construction ensures 100% effective
shielding
* Acts as a second moisture barrier
* Outer Braid of tinned copper:
* Provides positive means for grounding and
connector attachment
3) Polyethylene Outer Jacket
* Heavy duty UV, sunlight and weather resistant,
20 to 40 year life

How does LMR®cable compare to

RG type braided cable or 99137
LMR cables have lower loss and far better shielding
than comparably sized braided cables. Polyethylene
jacket, closed cell foam poly dielectric and bonded tape
conductor all contribute to the superior weather resis-

tance of LMR cables compared to braided cables and
9913.

Is there only one type of

LMR® cable, or are there options?

Included in this catalog are the many different types of
LMR cables which are available, so you can always be
certain that there is an LMR cable just right for your par-
ticular application. Besides standard LMR cable, Times
offers:

LMR-FR:Fireretardantcable forinstallation in build-
ing vertical risers or where fire retardancy is critical, both
UL and CSA listed (CMR/CATVR).

LMR-LLPL: Low loss plenum rated cables for use
invirtually any in-building application, includingairhandling
plenums and spaces where maximum fire retardancy and
low smoke generation are required. LMR-LLPL cables
are the most rugged and easiest to install plenum rated
cables available, especially for difficult installs in older
buildings. Cables are both UL and CSA listed (CMP/
CATVP).

LMR-DB: Watertight cables with an inert flooding
compound injected in the braid to completely eliminate
the possibility of any water migration- with a 10 year
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warranty! The DB feature is optional on sizes 600 and
smaller, and standard on sizes 900 and larger.

LMR Ultraflex: Stranded center conductor and
thermoplastic rubber jacket for maximum flexibility.

LMR-MA: Unbonded tape shield for ease of
removal for special applications.

LMR-PVC: Polyvinylchloride outer jacket for
enhanced flexibility.

LMR-lite: Lightweight version of the standard LMR
cable. Aluminum braid is used instead of tinned copper
braid to offer a lighter weight cable.

FBT: Similarto LMR-LLPL, butwithafluoropolymer
(FEP) outer jacket for high temperature performance up
to 150°C (302°F).

T-COM: The ultimate in low loss, high performance
coax with a triple shielding system pioneered by Times to
achieve enhanced shielding and low passive intermod
(-155dB).

LMR-75: These are 75 Ohm versions of the standard
LMR cable for unsurpassed performance in broadband
video and specialized RF applications.

T-RAD: 50 Ohm leaky feeder cable for RF coverage
up to 2.5GHz. For use in buildings, mines, tunnels or any
enclosed area. Flexible, non-kinking low cost design.

——
—
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LMR?® discussion

What about connectors and
installation tools?

Times offers a complete line of connectors for all its
cables. A wide variety of connector interfaces is offered
for almost every application:

*N * MUHF *F

* BNC * 716DIN * LC

* TNC * SMA * HN

e UHF QDS (quick disconnect)
* Reverse polarity * QMA

Special connectors are available, and Times is always
adding new ones. Times also offers acomplete line of cable
prep and connector installation tools, so you never will be
frustrated by not having the right tools- Times is your one-
stop source.

Do all Times connectors

require soldering?

An extensive line of solder-pin type connectors is
offered. However, Times has become the recognized
industry leader in developing simplified connectors
especially suited for field applications offering
more nonsolder type connectors than any other
cable manufacturers. The Times well-known line
of Advantage™ -X series EZ nonsolder connectors
which also do not require braid trimming has become
renowned in the industry. With center pin contacts
made from silver or gold plated beryllium-copper,

EZ connectors are the preferred choice for quick and
reliable field installations.

How can | get cable and tower
installation accessories that
work with LMR® cable?

Easy- Times furnishes acomplete line of site installation
hardware and accessories- everything you need to get
you from the antenna to the equipment:

* Ground Kkits: Perfectly sized to each LMR cable,
with never a chance of the ground strap being too tight
(crushed cable), or too loose (poor grounding).

* Hangers: Snap-in, butterfly

* Hoisting grips

* Weatherproofing kits: Tape and cold shrink

* Tie wraps

* Mounting hardware

* Entry ports and hardware

Does anyone else

make a cable like LMR®?

Some have tried, but no one can match Times LMR
when it comes to what's important to the customer. Some
don't even offer anything but cable, while Times offers:

* The most complete line of cable, connectors

(including EZ), tools and accessories

* The biggest range of sizes

* The most cable type options

* The most extensive distribution network

* Unsurpassed technical support

* The assurance that comes from knowing you are

dealing with the industry leader, and

* The only company with its phone number

printed on every foot of cable we make. You never
have to guess who to call if you have a question or
need help solving a problem, because everything is
supplied by Times.

What about price?

In most cases Times LMR cables and connectors will
save you money compared to corrugated cable. By
combining the lower purchase cost with the ease and speed
of installation, excellent savings are achieved. LMR cables
also offer significant performance advantages compared
to RG type cables at comparable prices.

6 (800) TMS-COAX ¢ www.timesmicrowave.com



How about jumpers

and cable assemblies?

Times manufactures high quality LMR cable
assemblies and Flextech jumpers- 100% factory tested
before shipment for insertion loss and VSWR. Many
of Times' LMR distributors also supply LMR cable
assemblies and provide excellent service, especially
for quick delivery requirements.

Where are LMR® cables made?

Times LMR cables are manufactured in our ISO
certified Wallingford, Connecticut plant, where we have
been making high quality coaxial cable for over 60 years.

What about availability?

Times LMR cables, connectors and accessories are
stocked by our vast network of national, regional and
international distributors worldwide, so you are never far
from a convenient source.

\__ 4
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How can | get started

using LMR® cables?

Easy- just call our friendly Sales Department at either
1-800-TMS-COAX (1-800-867-2629) or 203-949-
8400 and you can also visit our comprehensive web
site at www.timesmicrowave.com for product and
technical information or to request other Times
literature.

I'm new at this and
might need help with the

connectors or accessories

Times has put together a full complement of “how-to”
videos of many of the most popular Advantage™ -X
Series EZ connectors as well as ground kits and other
accessories. These videos are available both on the
Times Microwave Website and YouTube. And if you
ever need help on a job, just call us- our phone number
is right on the cable.

(800) TMS-COAX * www.timesmicrowave.com 7
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LMR®

* LMRstandardisa UV Resistant Polyethylene jacketed
cable designed for 20-year service outdoor use. The
bending and handling characteristics are significantly better
than air-dielectric and corrugated hard-line cables.

e LMR"- DB is identical to standard LMR plus has the
advantage of being watertight. The addition of
waterproofing compound in and around the foil/braid
insures continuous reliable service should the jacket be
inadvertently damaged during installation or in the future.
* LMR"- FR is anon-halogen (non-toxic), low smoke,
fire retardant cable designed for in-building runs that can
be routed anywhere except air handling plenums.
LMR-FR is UL/NEC & CSA rated‘CMR’ and ‘FT4’
respectively, meets FAA FAR25 requirements and is
MSHA-P for mining applications.

* LMR"- FR-PVC is a general-purpose indoor cable
and has a UL/NEC & CSA rating of ‘CMR’ and ‘FT4’
respectively. It is less expensive than LMR-FR, however
it emits toxic fumes (HCL) and greater smoke density
when burned.

* LMR"- PVC is designed for low loss general-purpose
applications and is somewhat more flexible
than the standard polyethylene jacketed LMR.

* LMR"- PVC-W is a white-jacketed version of LMR-
PVC for marine and other applications
where color compatibility is desired.

* LMR"- MA is a flexible cable designed specifically
for mobile antenna applications. It has a PVC jacket and
un-bonded aluminum tape to facilitate end stripping with
automated equipment.

)
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* Flexibility and bendability are hallmarks of the LMR
cable design. The flexible outer conductor enables the
tightest bend radius available for any cable of similar
size and performance.

* Low Loss is another hallmark feature of LMR.
Size for size LMR has the lowest loss of any flexible
cable and comparable loss to semirigid hard-line
cables.

* RF Shielding is 50 dB greater than typical single
shielded coax (40 dB). The multi-ply bonded foil outer
conductor is rated conservatively at>90 dB (i.e. >180
dB between two adjacent cables).

* Weatherability: LMR cables designed for
outdoor exposure incorporate the best materials for UV
resistance and have life expectancy in excess of 20 years.

LMR Bundled Cable

7F|'|MES MICROWAVE SYSTEMS

* Connectors: Awide variety of connectors are available
for LMR cables, including all common interface types,
reverse polarity, and a choice of solder or non-solder
center pins. Most LMR connectors employ crimp outer
attachment using standard hex crimp sizes.

e Cable Assemblies: All LMR cable types are
available as pre-terminated cable assemblies. Refer to
the section on FlexTech for further details.

(800) TMS-COAX * www.timesmicrowave.com 9
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LMR® 100A Flexible Low Loss Communications

Coax

Ideal for...
* Drop-in Replacement for RG-316/RG-174 (uses standard connectors)

 Jumper Assemblies in Wireless Communications Systems

* Short Antenna Feeder runs
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,

<
=
O
i
p=
—

SCADA, Mobile Antennas) requiring an easily routed, y
low loss RF cable
S Construction Specifications
Part De S C f' ption Description Material In.
Part Number Application Jacket

LMR-100A-FR  Indoor/Outdoor-FR ~ FRPE Black 54037 Inner Conductor Solid BCCS 0.018 (0.46)
LMR-100A-PVC  Indoor/Outdoor PVC Black 54119 Dielectric Solid PE 0.060 (1.52)
LMR-100A-PVC-W  Indoor/Outdoor PVC White 54200 Outer Conductor Aluminum Tape 0.065 (1.65)
LMR-100A-UF Indoor TPE Black 54274 Overall Braid Tinned Copper 0.083 (2.11)
LMR-100-PUR Indoor PUR Black 54363 Jacket See Table 0.110 (2.79)

PVC = Poly Vinyl Chloride

Attenuation vs. Frequency (typical)

—
o
o

Attenuation
(db per 100 feet)

—_
o

10,000

1
10 100 1,000
Frequency (MHz)

150 220 450 900 1500 1800 2000 2500 80000
Attenuation dB/100 ft 3.9 5.1 89 109 158 228 301 332 352 398  64.1 77.3
AttenuationdB/100m 129 167 294 358 519 749 987 1090 1155 1306 2103 25338
Avg. Power kW 0230 0.180 0.100 0.083 0.057 0.039 0.029 0027 0025 0.022 0.013  0.01

Calculate Attenuation = (0.709140) «\FMHz + (0.001740) « FMHz (interactive calculator available at http://www.timesmicrowave/telecom)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading

10 (800) TMS-COAX ¢ www.timesmicrowave.com




Environmental Specifications
Performance Propert °F °C

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Mechanical Specifications

Performance Property Units us (UE)

\__ 4
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Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 66

Dielectric Constant NA 2.30

Time Delay nS/ft (nS/m) 1.54 (5.05)
Impedance ohms 50

Capacitance pF/ft (pF/m) 30.8 (101.1)
Inductance uH/ft (uH/m) 0.077 (0.25)
Shielding Effectiveness dB >90

Bend Radius: installation in. (mm) 0.25 (6.4) DC Resistance

Bend Radius: repeated in. (mm) 1 (25.4) Inner Conductor ohms/1000ft (/km)  81.0 (266)

Bending Moment ft-Ib (N-m) 0.1 (0.014) Outer Conductor ohms/1000ft (/km) 9.5 (31.2)

Weight Ib/ft (kg/m) 0.0092 (.014) Voltage Withstand Volts DC 500

Tensile Strength Ib (kg) 15 (6.8) Jacket Spark Volts RMS 2000

Flat Plate Crush Ib/in. (kg/mm) 10 (0.18) | [PeakPower kW 05

1 2 -~ iE 4 4y
_- A “~
TC-100-SM © TC-100-TM TC-100-NF # TC-100-NM 3
3190-1551 3190-1552 3190-3030 3190-3029

Connectors

Description

Part Stock
Number Code Freq. (GHz)

TC-100-SM
TC-100-TM

Interface

1. SMA Male Straight Plug
2. TNC Male Straight Plug

3190-1551 <1.25:11  (3)
3190-1552 <1.25:11  (3)

3. N Female Straight Jack
4. N Male Straight Plug

TC-100-NF  3190-3030 <1.25:1 (3)
TC-100-NM  3190-3029 <1.25:1 (3)

VSWR ** Coupling Contact Contact Body

Inner Outer Finish*
Length Width
in (mm)

Weight

Attach Attach /Pin in (mm)lb ((¢))

Solder Crimp  SS/G 1.0 (25.4)
Solder  Crimp S/IG 1.4 (35.6)

0.32 (8.1) 0.015 (6.8)
0.59 (15.0) 0.045 (20.4)
Solder Crimp A/G 1.3 (32.4)
Solder Crimp A/G 1.1 (28.2)

0.62 (15.8) 0.055 (25.0)
0.9 (22.6) 0.066 (30.0)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

Install Tools

Part Number

Stock Code

Description

Crimp Tool CT-240/200/195/100  3190-667 Crimp tool for LMR-100, 195, 200
and 240 connectors

Cutting Tool CCT-02 3192-165 Cable end flush cut tool

Replacement Blade RB-02 3192-166 Replacement blade for cutting tool

CT-240/200/195/100 - 3190-667

CCT-02
3192-165

(800) TMS-COAX * www.timesmicrowave.com 11
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LMR®-195
Flexible Low Loss Communications Coax
Ideal for...
 Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,
SCADA, Mobile Antennas) requiring an easily routed,
low loss RF cable

* Drop-in replacement for RG-58 and RG-142 -~
Part Description Stock Construction Specifications
Part Number Application Jacket Color Code Description Material
LMR-195 Outdoor PE  Black 54110 Inner Conductor Solid BC 0.037  (0.94)
LMR-195-DB Outdoor/Watertight PE Black 54113 Dielectric Foam PE 0.110 (2.79)
LMR-195-FR  Indoor/Outdoor Riser CMR FRPE Black 54111 Outer Conductor Aluminum Tape 0.116 (2.95)
LMR-195-FR-W Indoor/Outdoor Riser CMR FRPE White 54158 Overall Braid Tinned Copper 0.139 (3.53)
LMR-195-FR-PVC Indoor/Outdoor Riser CMR FRPVC Black 54105 Jacket (see table) 0.195 (4.95)
LMR-195-MA Mobile Antennas PVC Black 54210
LMR-195-PVC General Purpose PVC  Black 54215 Electrical Specifications
LMR-195-PVC-W  General Purpose PVC  White 54199 Performance Property Units us e
Environmental Specifications Velocity of Prapagation % 80
Performance Property °F C Dllelectrlc Constant NA 1.56
Installation Temperature Range -40/+185  -40/+85 Time Delay nS/ft (nS/m) 1.27 (4.17)
Storage Temperature Range -94/+185  -70/+85 Imped?nce e 50
Operating Temperature Range -40/+185  -40/+85 Capacitance PF/ft (pF/m) 25.4 (83.3)
Inductance uH/ft (uH/m) 0.064 (0.21)
Mechanical Specifications Shleldlng Effectiveness dB >90
. . DC Resistance
Performance Property Units (V] (EET)
— - - Inner Conductor ohms/1000ft (/km) 7.6 (24.9)
Bend Radius: installation in. (mm) 05  (12.7) Outer Conductor ohms/1000ft ((km) 4.9 (16.1)
Bend Radius: repeated in. (mm) 2.0 (50.8) Voltage Withstand Volts DC 1000
Bending Moment ft-Ib (N-m) 0.2 (0.27) Jacket Spark Volts RMS 3000
Weight Ib/ft (kg/m) 0.021 (0.03) Peak Power KW 25
Tensile Strength Ib (kg) 40 (18.2)
Flat Plate Crush Ib/in. (kg/mm) 15 (0.27)
Attenuation vs. Frequency (typical)
100.0
cD T Do
oL T
£3 100 fidaftd
583 ===
[ D R 5
£ —T
<8 1.0
10 100 1,000 10,000

Frequency (MHz)

220 450 900 1500 1800 2000 2500 5800

Attenuation dB/100 ft 2.0 25 4.4 5.4 7.8 11.1 14.5 16.0 169 19.0 299 35.7
Attenuation dB/100 m 6.5 8.4 14.6 17.7 25.5 36.5 47.7 525 554 624 98.1 1171
Avg. Power kW 0.89 0.68 0.39 0.32 0.22 0.16 0.12 0.11 0.10 0.09 0.06 0.04
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Connectors Inner Outer Finish*

Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)
1. N Male Straight Plug ~ TC-195-NMH-X ~ 3190-2880 <1.25:1 (25)  Knurl Solder  Crimp SIG 15 (38.1) 075 (19.1) 0.073 (33.1)
2. N Male Right Angle  TC-195-NMH-RA-D  3190-2425 <1.35:1 (6) Hex/Knurl Solder Crimp AIG 1.3 (32.1) 1.19 (30.1) 0.083 (37.5)
3. SMA Male Straight Plug  TC-195-SM-SS-X  3190-2878 <1.25:1 (2.5) Hex Solder Crimp SS/G 1.0 (25.4) 032 (8.1) 0.015 (6.8)
4. TNC Male Straight Plug ~ TC-195-TM-X  3190-2879 <1.25:1 (25)  Knurl Solder  Crimp SIG 14 (35.6) 059 (15.0) 0.045 (20.4)
5. SMA Male  Straight Plug EZ-195-SM-X  3190-6140 <1.30:1 (6) Hex Spring Finger Crimp  A/G 0.9 (22.0) 0.37 (9.4)0.019 (8.6)
6. BNC Male  Straight Plug EZ-195-BM-X  3190-6141 <1.30:1 (4) Knurl Spring Finger Crimp AIG 1.1 28.4 0.60 (14.5) 0.045 (20.4)
7. TNC Male Reverse Polarity EZ-195-TM-RP-X3190-6142 <1.35:1 (6) Hex Spring Finger Crimp A/G 1.1 (28.3) 0.87 (22.0) 0.045 (20.4)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

1 2 3 4
> @ A
T } "j1 it
TC-195-NMH-X inHA-D ts_..f TC-195-SM-SS-X TC-195TRE
3190-2880 3190-2425 3190-2878 3190-2879
5 6 7
EZ-195-SM-X =3 EZ-195-BM-X % EZ-195-1§X
3190-6140 3190-6141 3190-6142
Type Part Number Stock Code Description
Crimp CT-240/200/195/100 3190-667 Crimp tool for LMR-100,195,
Tool 200 and 240 connectors
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Combination Strip Tool CST-195/200 3192-102 Prep tool for LMR-195/200
Deburr Tool DBT-U 3192-001 Removes center conductor
rough edges
Replacement RB-CST 3192-086 Replacement blade kit for
Blade Kit all CST cutting tools
DBT-U
CT-240/200/195/100 - 3190-667 3192-001

8\

-
™
[ CST-195/200
g 3192-102

Calculate Attenuation = (0.356859)x/FMHz + (0.000470) + FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading

(800) TMS-COAX * www.timesmicrowave.com
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LMR®-200

Flexible Low Loss Communications Coax

Ideal for...

* Jumper Assemblies in Wireless Communications Systems

* Short Antenna Feeder runs

* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,
SCADA, Mobile Antennas) requiring an easily routed,

low loss RF cable

Part Description Stock

Part Number Application Jacket Color Code
LMR-200 Outdoor PE Black 54022
LMR-200-DB Outdoor/Watertight PE Black 54089
LMR-200-FR Indoor/Outdoor Riser CMR FRPE Black 54028
LMR-200-FR-PVC Indoor/OutdoorRiser CMR FRPVC Black 54125
LMR-200-PVC General Purpose PVC Black 54216
LMR-200-PVC-W General Purpose PVC  White 54201
LMR-200-MA Mobile Antennas PVC Black 54045

Construction Specifications
Material

Description

Inner Conductor Solid BC 0.044 (1.12)
Dielectric Foam PE 0.116 (2.95)
Outer Conductor Aluminum Tape 0.121 (3.07)
Overall Braid Tinned Copper 0.144 (3.66)
Jacket (see table) 0.195 (4.95)

Environmental Specifications

Performance Propert °F °C

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Mechanical Specifications

Performance Property Units us (metric)
Bend Radius: installation in. (mm) 0.5 (12.7)
Bend Radius: repeated in. (mm) 2 (50.8)
Bending Moment ft-Ib (N-m) 0.2 (0.27)
Weight Ib/ft (kg/m) 0.022 (0.03)
Tensile Strength Ib (kg) 40 (48)
Flat Plate Crush Ib/in. (kg/mm) 15 (0.27)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 83

Dielectric Constant NA 1.45

Time Delay nS/ft (nS/m) 1.22 (4.02)
Impedance ohms 50

Capacitance pF/ft (pF/m) 245 (80.3)
Inductance uH/ft (uH/m) 0.061 (0.20)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  5.36 (17.6)
Outer Conductor ohms/1000ft (/km) 4.9 (16.1)
Voltage Withstand Volts DC 1000

Jacket Spark Volts RMS 3000

Peak Power kW 2.5

14 (800) TMS-COAX ¢ www.timesmicrowave.com
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LMR-200

Attenuation vs. Frequency (typical)

100.0

c®
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S5 100
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1.0

10 100 1,000 10,000

Frequency (MHz)

Frequency (MHz) 150 220 450 900 1500 1800 2000 2500 5800

Attenuation dB/100 ft 1.8 23 40 48 70 99 129 142 150 169 264 313

ttenuation dB/100 m 5.8 75 131 159 228 326 424 466 493 554 865 1028
tvg. Power kW 102 079 045 037 026 048 014 013 012 041 007  0.06

Calculate Attenuation =
(0.320900) « VFMHz + (0.000330) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-200
Flexible Low Loss Communications Coax
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TC-200-FMEM-X

Part
Number

Stock
Code

VSWR**
Freq. (GHz)

Width
in (mm)

Length
in (mm)

Weight
b (9

3190-6250
Connectors
Interface Description

1. BNC Male Straight Plug
2. Mini-UHF Straight Plug
3. N Male Straight Plug
4. N Male Straight Plug
5. N Male Reverse Polarity
6. SMA Male Straight Plug
7. SMA Male Reverse Polarity
8. TNC Male Straight Plug
9. TNC Male Straight Plug
10. TNC Male  Reverse Polarity

11. TNC Female StraightJack
12. TNC Female Reverse Polarity
13. SMA Female Straight Jack
14. SMA Male  Right Angle

15. TNC Male  Right Angle

16. FME Female Straight Jack
17. FME Male  Straight Plug

TC-200-BM-X
TC-200-MUHF
EZ-200-NMH-X
TC-200-NMH-X
TC-200-NM-RP

TC-200-SM-SS-X
TC-200-SM-RP

EZ-200-TM-X

TC-200-TMC
EZ-200-TM-RP

TC-200-TF-X
EZ-200-TF-RP

EZ-200-SF-SS-X

EZ-200-TM-RA-X
TC-200-FMEF-X
TC-200-FMEM-X

3190-2883
3190-444
3190-2886
3190-2882
3190-959
3190-2881
3190-327
3190-2885
3190-240
3190-792
3190-2884
3190-793
3190-6007

EZ-200-SM-RA-SS-X 3190-6006

3190-6008
3190-6249
3190-6250

<1.25:1
<1.25:1
<1.25:1
<1.25:1
<1.25:1
<1.25:1
<1.25:1
<1.25:1
<1.25:1
<1.25:1
<1.25:1
<1.25:1
<1.25:1
<1.30:1
<1.25:1
<1.25:1
<1.25:1

(2.5)
(2.5)
®)
(6)
(2.5)
(2.5)
(2.5)
(2.5)
(2.5)
(2.5)
(2.5)
(2.5)
(6)
(6)
(6)
)
(2)

Inner  Outer Finish*

Coupling Contact Contact Body
Nut Attach Attach  /Pin
Knurl Solder  Crimp S/IG
Knurl Solder  Crimp NG
Hex/Knurl Spring Finger Crimp AIG
Hex Solder  Crimp AIG
Knurl Solder  Crimp N/G
Hex Solder  Crimp SS/G
Hex Solder  Crimp SS/G
Knurl  Spring Finger Crimp S/IG
Knurl Solder  Clamp S/IG
Knurl  Spring Finger Crimp AIG
NA Solder  Crimp N/G
NA Spring Finger Crimp AIG
NA Spring Finger Crimp AIG
Hex  Spring Finger Crimp AIG
Hex  Spring Finger Crimp AIG
Hex Solder  Crimp AIG
NA Solder Crimp AIG

1.7 (43.2)
1.1 (27.9)
15 (38.1)
1.5(38.1)

15 (38.1)
1.0(38.1)

1.0 (25.4)
14 (35.6)
1.7 (43.2)
14 (35.6)
1.3 (33.0)
1.3 (33.0)
09 (23.2)
1.0 (24.7)
1.1 (27.5)
12 (29.3)

1.1063(28.1) 0.4252 (10.8)

0.56
0.45
0.75
0.89
0.75
0.75
0.32
0.59
0.59
0.32
0.57
0.57
0.40
0.70
1.10
0.36

(14.2)
(11.4)
(19.1)
(22.6)
(19.1)
(19.1)
(8.1)

(15.0)
(15.0)
8.1)

(14.5)

0.045 (20.4)
0.015 (6.8)
0.073 (33.1)
0.086 (39.0)
0.073 (33.1)
0.073 (33.1)
0.015 (6.8)
0.045 (20.4)
0.045 (20.4)
0.045 (20.4)
0.033 (15.0)
(14.5) 0.033 (15.0)
(10.0) 0.019 (8.6)
(17.7) 0.019 (8.6)
(28.8) 0.091 (41.7)
(9.2) 0.240 (6.1)
0.4213(10.7)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair* Finish* Finish metals:
N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair* Finish
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Hardware Accessories

Description
Ground Kit GK-S200TT GK-S200TT Standard Ground Kit (each)

GK-S200TT

RB-CST
3192-086

CT-240/200/195/100
3190-667
e
CBh <
[ :
h l.j* g CST-195/200 CCT0
\ 3192418y 3192-165
Install Tools
Part Stock

Type Number Code Description
Crimp Tool CT-240/200/195/100 3190-667 Crimp tool for LMR-100, 195, 200 and 240 connectors
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Strip Tool CST-195/200 3192-102 Combination prep tool for LMR-195 and LMR-200
Replacement Blade RB-CST 3192-086 Replacement blade kit for all CST strip tools
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LMR®-240
Flexible Low Loss Communications Coax

Ideal for...
 Jumper Assemblies in Wireless Communications Systems
 Short Antenna Feeder runs (e.g. WLL, GPS, LMR,
Mobile Antennas)
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,
SCADA, Mobile Antennas) requiring an easily routed,
low loss RF cable

Part Description Construction Specifications

Part Number Application Jacket Color Description Material )
LMR-240 Outdoor PE  Black 54021 Inner Conductor Solid BC 0.056 (1.42)
LMR-240-DB Outdoor/Watertight PE Black 54090 Dielectric Foam PE 0.150 (3.81)
LMR-240-FR Indoor/Outdoor Riser CMR FRPE Black 54029 Outer Conductor Aluminum Tape 0.155 (394)
LMR-240-FR-PVC Indoor/Outdoor Riser CMR FRPVC Black 54214 Overall Braid Tinned Copper 0.178 (452)
LMR-240-PVC General Purpose PVC Black 54140 Jacket (see table) 0.240 (6.10)
LMR-240-PVC-W  General Purpose PVC White 54202
LMR-240-MA  Indoor & Mobile Antenna PVC Black 54046

Electrical Specifications

Environmental Specifications Performance Property Units us (metric)
Performance Propert °F © Velocity of Propagation % 83
Installation Temperature Range -40/+185  -40/+85 Dielectric Constant A ez
Storage Temperature Range -94/+185  -70/+85 Time Delay nS/ft (nS/m) 1.21 (3.97)
Operating Temperature Range -40/+185  -40/+85 Impedance G 50
Capacitance pF/ft (pF/m) 24.2 (79.4)
. — Inductance uH/ft (uH/m) 0.060 (0.20)
Mechanical Specifications Shielding Effectiveness dB >90
Performance Property Units us (metric) DC Resistance
Bend Radius: installation in. (mm) 0.75 (19.1) Inner Conductor ohms/1000ft (/km) 3.2 (10.5)
Bend Radius: repeated in. (mm) 25 (63.5) Outer Con.dUCtOr ohms/1000ft (/km) 3.89 (1 28)
Bending Moment ft-Ib (N-m) 025  (0.34) ng;gf;:::ftand V\(’)‘I’t';SRDN?S ;ggg
Welg.ht b/t (kg/m) 0.034  (0.05) boak Power W 56
Tensile Strength Ib (kg) 80 (36.3)
Flat Plate Crush Ib/in. (kg/mm) 20 (0.36)
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Attenuation vs. Frequency (typical)

100.0
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Frequency (MHz)

Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 5800 8000

Attenuation dB/100 ft 13 17 30 37 53 76 99 109 115 129 204 243
Attenuation dB/100 m 44 57 99 120 173 248 324 356 37.7 424 66.8 79.7
Avg. Power kW 149 115 066 054 038 026 020 0.18 017 0.15 0.10 0.08

Calculate Attenuation =
(0.242080) - VFMHz + (0.000330) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F), Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-240
Flexible Low Loss Communications Coax
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31 32
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W : o '
- TC-240-MUHF TC-240-716M TC-240-716M-RA-D

3190-445 3190-2982 3190.2983

Inner  Outer Finish*
ConneCtorS Part VSWR** Coupling Contact Contact Body Length Width Weight

Interface Description Number Freq. (GHz)  Nut Attach Attach /Pin in (mm) in (mm) Ib ((¢)]
1. FMale Straight Plug TC-240-FM-X 3190-2891 <1.25:1 (2.5) Knurl Solder  Crimp . (28) 045 (11.4) 0.014 (6.4)
2. NMale StraightPlug ~ EZ-240-NMH-X  3190-2893 <1.25:1 (2.5) Hex/Knurl SpringFinger Crimp ~ A/G 1.5 (38.1) 0.78 (19.8) 0.086 (39.0)
3. NMale RightAngle  EZ-240-NMH-RA-X 3190-6143 <1.35:1 (6) Hex  SpringFinger Crimp ~ A/G 1 (25.1) 1.04 (26.4) 0.115 (52.0)
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Con nectors Inner Outer Finish*

Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach /Pin in (mm) in (mm) |Ib (9)
4. NMale RightAngle  TC-240-NMH-RA-D 3190-2426 <1.35:1 (6) Hex/Knurl  Solder  Crimp 12 (32.4) 122 (31.0) 0.091 (41.7)

5. NMale StraightPlug ~ TC-240-NMH-X  3190-2887 <1.25:1 (2.5) Hex/Knurl  Solder Crmp N/S 15 (38) 0.75 (19.1) 0.086 (39.0)
6. NMale StraightPlug ~ TC-240-NMC 3190244 <1.25:1 (2.5)  Knurl Solder Clamp SIG 15 (38) 075 (19.1) 0.082 (37.2)
7.1.0/23DIN  StraightPlug ~ EZ-240-1023M  3190-6283 <1.35:1 (2.5)  knurl  SpringFinger Crimp ~ N/G 1.1 (228.5) 0.33 (8.5) 0.014 (6.63)
8. NFemale Bulkhead Jack TC-240-NF-BH-X 3190-2888 <1.25:1 (2.5) NA Solder Crimp A/G 17 (44) 088 (22.2) 0.115 (52.2)
9. NFemale PanelMount TC-240-NF-PM-X 3190-2889' <1.25:1 (6) NA Solder Crmp A/G 1.7 (44) 088 (22.2) 0.115 (52.2)
10.NFemale StraightJack ~ EZ-240-NF-X 31902795 <1.25:1 (6) NA  SpringFinger Crimp ~ A/G 1.4 (354) 0.62 (15.8) 0.040 (18.0)
11.BNCMale  StraightPlug  TC-240-BMC 3190-242 <1251 (25)  Knurl Solder Clamp SIG 1.7 (43) 056 (14.2) 0.040 (18.1)
12.BNCMale StraightPlug ~ EZ-240-BM-X  3190-6120 <1.25:1 25  Knurl SpringFinger Crimp ~ A/G 1.3  (34) 0.58 (14.7) 0.043 (19.5)
13.BNCMale  StraightPlug ~ TC-240-BM-X  3190-2890 <1.25:1 (2.5)  Knurl Solder Crimp A/G 13 (34) 058 (14.7) 0.043 (19.5)
14. BNCMale RightAngle  TC-240-BM-RA-D 31902869 <1.25:1 (2)  Knurl Solder Crmp A/G 1.0 (25.1) 057 (14.5) 0.115 (52.0)

15. BNCMale RightAngle EZ-240-BM-RA-X  3190-2868 <1.30:1 (4) KNURL  SpringFinger Crimp AG 13 (33.6) 1.19 (30.1) 0.091 (41.7)
16. TNC Male Straight Plug EZ-240-TM-X 3190-2725 <1.25:1 (2.5) Knurl  SpringFinger Crimp N/G 1.4 (343) 0.59 (15.0) 0.043 (19.5)

17. TNC Male StraightPlug TC-240-TM-X 3190-2797 <1.25:1 (2.5) Knurl Solder  Crimp N/G 17 (43) 059 (15.0) 0.043 (19.5)
18. TNC Male Reverse Polarity EZ-240-TM-RP-X  3190-2892 <1.25:1 (6) Knurl  SpringFinger Crimp AG 14 (36) 0.59 (15.0) 0.043 (19.5)
19.TNC Male RightAngle ~ TC-240-TM-RA-D  3190-2798 <1.25:1 (6) Hex Solder  Crimp AG 1.0 (25.1) 0.62 (15.7) 0.115 (52.0)
20. TNCFemale  StraightJack EZ-240-TF-X 3190-6204 <1.25:1 (6) NA  SpringFinger Crimp AIG 1.1 (27.2) 087 (22.0) 0.033(15.0)
21. TNCFemale ReversePolarityEZ-240-TF-RP-X  3190-6167 <1.35:1 (6) NA SpringFinger Crimp AG 11 (27.2) 0.87 (22.0) 0.033(15.0)

22. QMA Male Straight Plug EZ-240-QM-X 3190-2894 <1.25: (6) Knurl  SpringFinger Crimp N/G 12 (30.0) 041 (10.5) 0.014 (6.35
23. QMA Male RightAngle ~ EZ-240-QM-RA-X  3190-2895 <1.25: (<6) Knurl  SpringFinger Crimp N/G 08 (20.3) 0.65 (16.5) 0.019 (8.62
)

)
)
24.SMAMale  StraightPlug ~ EZ-240-SM-X  3190-2897 <1:25: (6) Hex  SpringFinger Crimp  N/G 1.0 (254) 032 (8.1) 0.016 (7.26)
3)
)
)

25. SMA Male StraightPlug  TC-240-SM-SS-X  3190-2898* <1.25:1 (10) Hex Solder Crimp SS/G 10 (25) 0.32 (8.1) 0.016 (7.
26. SMA Male RightAngle TC-240-SM-RA-SS-X 3190-2900° <1.35:1 (6) Hex Solder Crimp SS/G 0.8 (20) 0.65 (16.5) 0.019 (8.6
27.SMA Male RightAngle EZ-240-SM-RA-X  3190-2899 <1.25:1 (6) Hex SpringFinger Crimp AIG 09 (228) 0.31 (7.9) 0.019 (8.6
28.SMA Male Reverse Polarity TC-240-SM-RP 3190-326 <1.25:1 (2.5) Hex Solder Crimp SS/IG 1.0 (25) 032 (8.1) 0.016 (7.3)
29. SMAFemale  Bulkhead Jack TC-240-SF-SS-BH-X 3190-2896" <1.25:1 (2.5) NA Solder Crimp SS/G 14 (29) 031 (7.9) 0.019 (8.6)
|30.Mini-UHF StraightPlug ~ TC-240-MUHF  3190-445 <1.25:1 (2.5)  Knurl Solder Crimp N/G 11 (28) 045 (11.4) 0.014 (6.4)
31.7/16Din Male  Straight Plug TC-240-716M 3190-2982 <1.35:11 (3) Hex  SpringFinger Crimp  A/S 20 (50.5) 1.26 (32.0) 0.186 (84.4)
|32.7/1GDin Male RightAngle  TC-240-716M-RA-D  3190-2983 <1.3511 (3) Hex Solder  Crimp AIS 14 (343) 1.60 (40.6) 0.239 (108.5)
*Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel,A=Alballoy **VSWR specbased on 3footcable withaconnectorpair *Availableinbulk pack
Hardware Accessories

Part

Number Description
Ground Kit GK-S240TT GK-S240TT Standard Ground Kit (each)
Weatherproof Kit ~ WSB-240 3109-400 Weatherproof/Strain relief kit for LMR-240

WSB-240

3109-400 S GK-sz40TT

2 % 4

RB-GST
CT-240/200/195/100 cCT-02 CST-240A DBT:L 3192-086
3190-667 3192-165 3192-152 3192-001
Install Tools
Part Stock
Type Number Code Description
Crimp Tool CT-240/200/195/100 3190-667 Crimp tool for LMR-100, 195, 200 and 240 connectors
Strip Tool CST-240A 3192-152 Prep tool for LMR-240 connectors
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip tools
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LMR®*-300

Flexible Low Loss Communications Coax

Ideal for...

 Jumper Assemblies in Wireless Communications Systems

» Short Antenna Feeder runs

* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,

SCADA, Mobile Antennas) requiring an

Part Description

easily routed, low loss RF cable

Construction Specifications

Part Number Application Jacket Color Description Material

LMR-300 Outdoor PE Black 54086 Inner Conductor Solid BC

LMR-300-DB Outdoor/Watertight PE Black 54114 Dielectric Foam PE 0.190 (483)
LMR-300-FR Indoor/Outdoor Riser CMR FRPE Black 54087 Outer Conductor Aluminum Tape 0.196 (4.98)
LMR-300-FR-PVC Indoor/Outdoor Riser CMR  FRPVC Black 54108 Overall Braid Tinned Copper 0225 (5.72)
LMR-300-PVC General Purpose PVC Black 54217 Jacket (see table) 0.300 (7.62)
LMR-300-PVC-W General Purpose PVC White 54203

Environmental Specifications

Electrical Specifications

Performance Propert °F Performance Property Units us (metric)
Installation Temperature Range -40/+185  -40/+85 Velocity of Propagation % 82
Storage Temperature Range -94/+185  -70/+85 Dielectric Constant NA 1.38
Operating Temperature Range -40/+185  -40/+85 Time Delay nS/ft (nS/m) 1.20 (3.92)
. o . Impedance ohms 50
Mechanical Specifications Capacitance pF/ft (pF/m) 23.9 (78.4)
Performance Property Units US  (metric) Inductance uH/ft (uH/m) 0.060 (0.20)
Bend Radius: installation in. (mm) 0.88  (22.2) Shielding Effectiveness dB >90
Bend Radius: repeated in. (mm) 3.0 (76.2) DC Resistance
Bending Moment ft-lb (N-m) 0.38 (0.52) Inner Conductor ohms/1000ft (/km)  2.12 (7.0)
. - . Outer Conductor ohms/1000ft (/km)  2.21 (7.3)
Weight Ib/ft (kg/ 0.055 0.08
e'g (kg/m) (0.08) Voltage Withstand Volts DC 2000
Tensile Strength Ib (kg) 120 (54.5) Jacket Spark Volts RMS 5000
Flat Plate Crush Ib/in. (kg/mm) 30 (0.54) Peak Power KW 10

Attenuation vs. Frequency (typical)

100
c®
o8
gg 10 He——
53 ==&
£ S n}
<3 1 ———
10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 5800 8000
Attenuaton dB/100 ft 1.1 1.4 2.4 29 4.2 6.1 7.9 8.7 9.2 104 16.5 19.8
Attenuaton dB/100 m S5 4.5 7.9 9.6 13.8 19.9 26.0 287 303 342 542 65.0
Avg. Power kW 2.09 1.62 0.92 0.76 0.52 0.36 0.28 025 024 0.21 0.13 0.1

Calculate Attenuation = (0.191930) « VFMHz + (0.000330) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);

Sea Level; dry air; atmospheric pressure; no solar loading
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“ TC-300-TM % TC-300-SM TC-300-SF-BH EZ-300-TM-X
3190-500 3190-501 3190-590 3190-2421

et
ConneCtors Part Stock VSWR** Coupling Cl?:tzrct C?)::‘;::t Férzzc Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)
1. N Male Right Angle TC-300-NMH-RA-D 3190-2761 <1.30:1 (2.5) Hex/Knurl Solder  Crimp N/S 14 (35) 1.41 (35.8) 0.130 (59.0)
2. N Male Straight Plug ~ TC-300-NMH-X  3190-2861 <1.25:1 (6) Hex/Knurl Solder  Crimp AIG 1.3 (33) 0.86 (21.8) 0.084 (38.1)
3. N Male Straight Plug EZ-300-NMH-X  3190-2420 <1.25:1 (6) Hex  Spring finger Crimp AIG 1.3 (34) 0.87 (22.0)0.077(34.95)
4. N Female Straight Jack ~ EZ-300-NF-X 3190-3078 <1.25:1 (6) NA Solder  Crimp AIG 1.4 (36.5) 0.87 (22.0)0.040 (18.0)
5. TNC Male Straight Plug TC-300-TM 3190-500 <1.25:1 (2.5) Knurl Solder  Crimp N/G 1.7 (43) 0.59 (15.0) 0.050(22.7)
6. SMA Male Straight Plug TC-300-SM 3190-501 <1.25:1 (2.5) Hex Solder ~ Crimp SS/G 1.0 (25) 0.35 (8.9) 0.018 (8.2)
7. SMA Female  Bulkhead Jack TC-300-SF-BH 3190-590 <1.25:1 (2.5) NA Solder Crimp SSIG 1.1 (28) 0.31 (7.9) 0.022(10.0)
8. TNC Male Straight Plug  EZ-300-TM-X  3190-2421 <1.25:1 (6) Hex  Spring finger Crimp AIG 1.3 (32) 0.66 (16.8) 0.058 (26.2)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

Hardware Accessories
Type Part Number Stock Code Description e -
Ground Kit  GK-S300TT GK-S300TT Standard Ground Kit ‘ﬁ@r
(each) =
GK-S300TT

Part Number Stock Code Description

Crimp Tool CT-400/300 3190-666 Crimp tool for LMR-300 connectors
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges

Cutting Tool CCT-02 3192-165 Cable end flush cut tool

Prep Tool CST-300 3192-084 Prep tool for LMR-300 Connectors

Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip tools
3192-166 Replacement blade for cutting tool

DBT-U {

CCT-02
192-001
319200 3192-165

CST-300
CT-400/300 - 3190-666 3192084
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LMR®*-400

Flexible Low Loss Communications Coax

Ideal for...

* Drop-in replacement for RG-8/9913 Air-Dielectric type Cable
* Jumper Assemblies in Wireless Communications Systems

» Short Antenna Feeder runs

* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,
SCADA, Mobile Antennas) requiring an easily routed,

low loss RF cable

* NEW! Times Protect” LP-18-400 protector-series

Part Description

Part Number Application Jacket Color

Outdoor Blac!
LMR-400-DB Outdoor/Watertight PE Black 54091
LMR-400-FR Indoor/Outdoor Riser CMR FRPE Black 54030
LMR-400-FR-PVC Indoor/Outdoor Riser CMR FRPVC Black 54073
LMR-400-PVC General Purpose PVC Black 54218
LMR-400-PVC-W  General Purpose PVC White 54204

7

Construction Specifications
Material In.

Solid BCCAI 0.108
Foam PE 0.285
Aluminum Tape 0.291
Tinned Copper 0.320
(see table)

Description

Inner Conductor
Dielectric

Outer Conductor
Overall Braid
Jacket

(mm)
(2.74)
(7.24)
(7.39)
(8.13)

0.405 (10.29)

Environmental Specifications

Electrical Specifications

Performance Propert °F Performance Property Units us (metric)

Installation Temperature Range -40/+185  -40/+85 Velocity of Propagation % 84

Storage Temperature Range -94/+185  -70/+85 Dielectric Constant NA 1.38

Operating Temperature Range -40/+185  -40/+85 Time Delay nS/ft (nS/m) 1.20 (3.92)
Impedance ohms 50

Mechanical Specifications Capacitance pF/ft (pF/m) 23.9 (78.4)

Performance Property Units us (metric) Ind.ucttance . i {015 1) g (20)
Shielding Effectiveness dB >90

Bend Radius: installation in. (mm) 1.00 (25.4) DC Resistance

Bend Radius: repeated in. (mm) 40  (101.6) Inner Conductor ohms/1000ft (/km)  1.39 (4.6)

Bending Moment ft-Ib (N-m) 0.5 (0.68) Outer Conductor ohms/1000ft (/km)  1.65 (5.4)

Weight Ib/ft (kg/m) 0.068  (0.10) Voltage Withstand Volts DC 2500

Tensile Strength Ib (kg) 160 (72.6) Jacket Spark Volts RMS 8000

Flat Plate Crush Ib/in. (kg/mm) 40 (0.71) Peak Power kw 16

24 (800) TMS-COAX « www.timesmicrowave.com
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Attenuation vs. Frequency (typical)

10 100 1,000
Frequency (MHz)

Attenuation
(db per 100 feet)

10,000

150 220 450 900 1500 1800 2000 2500 5800

Attenuation dB/100 ft 0.7 0.9 1.5 1.9 2.7 3.9 5.1 5.7 6.0 6.8 108 13.0

Attenuation dB/100 m 2.2 2.9 5.0 6.1 8.9 12.8 16.8 18.6 19.6 222 355 427
Avg. Power kW 3.33 2.57 1.47 120 0.83 0.58 0.44 0.40 0.37 0.33  0.21 0.17

Calculate Attenuation =
(0.122290) *NFMHz + (0.000260) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®*-400
Flexible Low Loss Communications

Connectors Inner Outer Finish*
Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freg. (GHz) Nut Attach Attach /Pin in (mm) in (mm)
1. 4.1-9.5 mini Straight Jack ~ EZ-400-4195F-X ~ 3190-2968 <1.25:1 (6) Hex Spring Finger Crimp ~ A/IG 1.8 (45.0) 055 (14.0) 0.074  (33.6)
DIN Female
2. 4.1-9.5 mini Straight Plug ~ EZ-400-4195M-X  3190-2969 <1.25:1 (6) Hex Spring Finger Crimp ~ A/IG 15 (38.1) 0.89 (22.6) 0.103  (46.8)
DIN Female
3. 716 DIN Female Straight Jack ~ TC-400-716-FC 3190376 <1251 (25) N/A Solder Clamp S/S 16 (41) 113 (287) 0281 (127.5)
4.7-16 DIN Right Angle  TC-400-716M-RA-D 31902598 <1.35:1 (6)  Hex Solder Crimp A/S 17 (43.20 198 (50.3) 0.374 (169.5)

5.7-16 DIN Male  Straight Plug ~ EZ-400-716M-X 3190-2524 <1.25:11 (6) Hex Spring Finger Crimp ~ A/IG 1.6 (39.5) 1.38  (35) 0.277 (126.0)
6.7-16 DIN Male  Straight Plug ~ TC-400-716M-X 3190-2597 <1.25:1 (6) Hex Solder Crimp A/S 16 (39.5) 142 (36.0) 0.320 (145.0)
7.7-16 DIN Male  Straight Plug ~ TC-400-716-MC 3190-279 <1.25:1 (25) Hex Solder Clamp SIS 14 (36) 140 (356) 0.268 (121.6)
8.7-16 DIN Male  RightAngle ~ TC-400-716MC-RA  3190-1671 <1.25:1 (<3)  Hex Solder Clamp A/S 24 (615) 1.88 (47.8) 0.35 (159)
9.7-16 DIN Male  RightAngle  EZ-400-716M-RA-X 31902545 <1.35:11 (6) Hex Spring Finger Crimp ~ A/IG 1.6 (41.7) 1.75 (443) 0374 (0.17)
10. BNC Male Straight Plug TC-400-BM-X 3190-6232 <1.30:1 (4)  Knur Solder Crimp A/G 18 (468) 060 (145) 0630 (28.6)
11. BNC Male Straight Plug EZ-400-BM-X 3190-2852 <1.35:1 (2)  Knurl Spring Finger Crimp ~ A/G 1.7 (427) 056 (14.2) 0.066 (29.9)
12. BNC Male Right Angle EZ-400-BM-RA-X 31902847 <1.35:1 (2)  Knurl Spring Finger Crimp ~ A/IG 19 (48.0) 132 (335) 0.097 (44.0)
13. HN Male Straight Plug TC-400-HNM 3190-923 <1.25: (<1)  Knurl Solder Clamp S/G 23 (59.2) 088 (224) 025 (1134)
14. HN Male Right Angle ~ TC-400-HNM-RA  3190-2541 <1.25:1 (2.5) Hex Solder Crimp A/G 16 (414) 156 (39.6) 0.198  (90.0)
15. UHF Male Straight Plug EZ-400-UM 3190-997 <1.25:1 (2.5) Knurl Spring FingerCrimp  N/G 1.8 (48) 0.80 (20.3) 0.076 (34.4)
16. Mini-UHF Straight Plug ~ TC-400-MUHF 3190-520 <1.25:1 (2.5) Knurl Solder Crimp N/G 1.1 (28) 0.50 (12.7) 0.020 (9.1)
17. N Female Straight Jack TC-400-NFC 3190-299 <1.25:11 (25) N/A Solder Clamp N/S 16 (41) 075 (19.1) 0.119 (54.0)
18. N Female Straight Jack EZ-400-NF-X 3190-2818 <1.25:1 (25) N/A Spring Finger Crimp  N/G 1.8 (45) 066 (16.8) 0.105 (47.6)
19. N Female Straight Jack TC-400-NF-X 3190-2815 <1.25:1 (25) NA Solder Crimp N/G 18 (45) 066 (168) 0.105 (47.6)
20. N Female Bulkhead Jack  EZ-400-NF-BH 3190-518" <1.25:1 (25) N/A Spring Finger Crimp ~ N/G 18 (46) 0.88 (224) 0.102 (46.3)

21. N Female Bulkhead Jack TC-400-NFC-BH (A) 3190-872 <1.25:1 (25) N/A Solder Clamp A/G 18 (46) 0.88 (224) 0.145 (65.8)
22. N Male Straight Plug SC-400-NM 3190-1454 <1.25:1 (2.5) Knurl Solder Crimp N/G 15 (38) 0.75 (19.1) 0.09  (40.8)
23. N Male Straight Plug TC-400-NMC 3190-6077 <1.25:1 (2.5) Knurl Solder Clamp N/G 15 (38) 0.70 (17.8) 0.121 (54.9)
24. N Male Straight Plug EZ-400-NMC-2-D  3190-2640 <1.25:1 (2.5) Hex/KnurlSpring FingerClamp N/G 1.5 (38) 0.75 (19.1) 0.121 (54.9)
25. N Male Straight Plug ~ EZ-400-NMH-X  3190-2590 <1.25:1 (10) Hex/KnurlSpring FingerCrimp A/G 15 (38) 0.89 (22.6) 0.103 (46.8)
26. N Male Straight Plug  TC-400-NMH-X  3190-2626 <1.25:1 (10) Hex/Knurl Solder Crimp A/G 15 (38) 0.89 (226) 0.113 (51.3)
27. N Male Right Angle  EZ-400-NMH-RA-X  3190-2638 <1.35:1 (6) Hex/KnurlSpring Finger Crimp ~ A/IG  1.87 (47) 142 (36.0) 0.177 (80.2)
28. N Male Right Angle  TC-400-NMH-RA-SS  3190-1668 <1.25:1 (2.5)  Hex Solder Crimp SS/IG 15 (38.1) 0.89 (26) 0.130  (59.0)
29. N Male RightAngle ~ TC-400-NMH-RA-D  3190-2293" <1.35:1 (6) Hex/Knurl  Solder Crimp A/G 18 (46) 125 (318) 0130 (59.0)
30. N Male Right Angle  TC-400-NMC-RA (A)  3190-870 <1.35:1 (2.5)  Hex Solder Clamp A/G 18 (46) 125 (31.8) 0.150 (68.0)
31. N Male Reverse Polarity TC-400-NM-RP 3190960 <1.25:1 (2.5) Knurl Solder  Crimp NG 15 (38) 075 (19.1) 0.090 (40.8)
32. QN Male Straight Plug EZ-400-QNM-X 3190-2979 <1.25:1 (6) Hex Spring Finger Crimp  A/G 15 (38) 0.89 (226) 0.103 (46.8)
33. QN Male Staright Plug ~ TC-400-QNM-X 3190-6212 <1.25:1 (6) Hex Solder Crimp A/G 20 (50.2) 0.74 (18.9) 0.103  (46.8)
34. QN Male Right Angle ~ EZ-400-QNM-RA-X  3190-2981 <1.25:1 (6) Hex Spring Finger Crimp ~ AIG 1.9 (47.0) 142 (36.0) 0.177 (80.2)

35. QN Female Straight Jack EZ-400-QNF-X 3190-2980 <1.25:1 (6) N/A  Spring Finger Crimp ~ A/G 1.8 (45.0) 066 (16.8) 0105 (47.6)
36. SMA Male Straight Plug TC-400-SM-X 3190-3046 <1.25:1 (8) Hex Solder Crimp N/G 12 (29) 050 (127) 0.032 (14.5)
37. SMAFemale  Straight Jack TC-400-SF-X 3190-6174 <1.35:11 (6) N/A Solder Crimp A/G 12 (29.7) 050 (127) 0.026 (12.0)
38. TNC Female  Reverse Polarity TC-400-TF-RP  3190-1063 <1.25:11 (2.5) N/A Solder Crimp N/G 18 (46) 055 (140) 0.074 (33.6)
39. TNC Female  Reverse Polarity EZ-400-TF-RP 3190-795 <1.25:11 (25) N/A Spring Finger Crimp ~ A/G 18 (46) 055 (14.0) 0.074 (33.6)
40. TNC Female  Straight Jack EZ-400-TF-X 3190-3049 <1251 (6) N/A  Spring Finger Crimp ~ A/G 1.8 (45) 055 (14.0) 0.074 (33.6)
41. TNC Female  Straight Jack TC-400-TF-X 3190-3051 <1.25:1 (6) N/A Solder Crimp A/G 18 (450) 055 (14.0) 0.074 (33.6)
42. TNC Male Straight Plug TC-400-TM-X 3190-2532 <1.25:1 (6) Hex/Knurl Solder Crimp A/G 19 (48) 067 (17.5) 0.075 (34.3)
43. TNC Male Straight Plug EZ-400-TM-X 3190-2533 <1.25:1 (6) Hex/KnurlSpring Finger Crimp  A/G 1.9 (48) 067 (17.5) 0.075 (34.3)
44. TNC Male Reverse Polarity TC-400-TM-RP ~ 3190-1062 <1.25:1 (2.5) Knurl Solder Crimp N/G 17 (43) 059 (15.0) 0.074 (33.6)
45. TNC Male Reverse Polarity EZ-400-TM-RP 3190-794 <1251 (2.5) Knurl Spring Finger Crimp ~ A/G 1.7 (43) 059 (15.0) 0.074 (33.6)
46. TNC Male Right Angle TC400-TM-RA-D  3190-2671 <1351 (6) Hex/Knurl Solder Crimp AG 14 (35) 141 (358) 0.130 (59.0)
47. TNC Male Right Angle EZ400-TM-RA-X 31902800 <1.24:1 (6) Hex Spring Finger Crimp ~ A/G 2.0 (50.0) 0.62 (15.7) 0.130  (59.0)

48. TNC Male Right Angle RP TC-400-TM-RP-RA-D 3190-6147 <1.35:1 (6) Hex Solder Crimp AG 14 (36.0) 120 (30.3) 0.130  (59.0)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector *Available in bulk pack
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3109-394

HG-400T

ﬂ GK-S400TT
L
a7

IPB-400-NM
3109-417-1

IPB-400-NF
3109-417-2

Description

Hoisting Grip HG-400T HG-400T
Ground Kit GK-S400TT GK-S400TT
Weather Proof Boots 3109-417-1 IPB-400 NM
Weather Proof Boots 3109-417-2 IPB-400 NM
Weather Seal Strain 3109-394 WSB-400

Relief Boots

Laced Type (each)
Standard Ground Kit (each)
LMR-400 Male IP boot suitable for type N, TNC, BNC, 4310, 4195
LMR-400 Female IP boots suitable for type N, TNC, BNC, 4310, 4195
Weather seal strain relief boots (10 pk) for use with most popular

LMR-400-X series connectors

28
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CST-400 ccna '

DBT-U
3192-001 3192-004 3192-165
3192-086 i, /
/\\ S "3 -
oy ST-400C-2 GST-400 .
e RB-456
3‘3:" f,,f 3190-1972 3190-2174 3190-421

Install Tools

Part Stock
Type Number Code Description
Crimp Tool CT-U 3192-181 Crimp Handle
Crimp Dies Y1719 3190-202 429" Hex Dies
Crimp Tool CT-400/300 3190-666 Crimp tool for LMR 400 connectors
Crimp Rings CR-400 3190-830 Crimp rings for TC/EZ-400 connectors (package of 10)
Strip Tool ST-400C-2 3190-1972 Prep tool for EZ-400-NMC-2 two piece clamp style connector
Strip Tool CST-400 3192-004 Combination prep tool for LMR-400 crimp and clamp style connectors
Mid-Span Strip Tool GST-400 3190-2174 For ground strap attachment
Replacement Blades RB-456 3190-421 Replacement blades for Strip Tool
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Tool Kit TK-400EZ 3190-1601 Tool kit for LMR-400 Crimp Connectors (includes CCT-02, CST-400,
CT-400/300, Tool Pouch)
Replacement Blade Kit ~ RB-CST 3192-086 Replacement blade kit for all CST strip tools
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LMR®-500
Flexible Low Loss Communications Coax

Ideal for...
 Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs “
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,
SCADA, Mobile Antennas) requiring an easily routed, low loss RF cable

=
=
5
oC
=
]

Part Description Stock Construction Specifications
Part Number Application Jacket Color Code Description Material In. (mm)
LMR-500 Outdoor PE  Black 54002 Inner Conductor Solid BCCAI 0.142  (3.61)
LMR-500-DB Outdoor/Watertight PE Black 54092 Dielectric Foam PE 0.370  (9.40)
LMR-500-FR Indoor/Outdoor Riser CMR FRPE  Black 54031 Outer Conductor Aluminum Tape 0.376  (9.55)
Overall Braid Tinned Copper 0.405 (10.29)

Mechanical Specifications Jacket (see table) 0.500 (12.70)

Performance Property Units US (metric) - o _
o . . Electrical Specifications
Bend Radius: installation in. (mm) 1.25 (31.8) Performance Property Units us (metric)
Bend Radius: repeated in. (mm) 5.0 (127.0) Vea e Prean o
. o
Bending Moment ft-Ib (N-m) 1.75 (2.37) Dielectric Constant NA 135
Weight Ib/ft (kg/m) CHE (I ) Time Delay nS/ft (nS/m) 1.18 (3.88)
Tensile Strength Ib (kg) 260 (118.0) Impedance ohms 50
Flat Plate Crush Ib/in. (kg/mm) 50 (0.89) Capacitance pF/ft (pF/m) 23.6 (77.5)
- T = Inductance uH/ft (uH/m) 0.059 (0.19)
Environmental Specifications I B EHERIETEES dB -90
Performance Property °F °C DC Resistance
Installation Temperature Range -40/+185  -40/+85 Inner Conductor ohms/1000ft (km)  0.82 (2.7)
Storage Temperature Range -94/+85  -70/+85 Outer Conductor ohms/1000ft (/km)  1.27 (4.2)
Operating Temperature Range -40/+185  -40/+85 Voltage Withstand Volts DC 3000
Jacket Spark Volts RMS 8000
Peak Power kW 22
Attenuation vs. Frequency (typical)
10.0
£o
83
(L]
27
o &
5 1.0
e
10 100 Frequency (MHz) 1,000 10,000

Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 5800 8000

Attenuation dB/100 ft 0.5 0.7 1.2 1.5 2.2 3.1 4.1 4.6 4.8 5.5 8.9 10.7
Attenuation dB/100 m 1.8 2.3 4.0 4.9 7.1 10.3 13.6 15.0 15.9 18.0 29.1 35.2
Avg. Power kW 4400 3.393 1931 1.583 1.088 0.752 0.569 0.515 0.485 0.428 0.264 0.22

Calculate Attenuation = (0.096590) ~/FMHz + (0.000260) < FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Pow er: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading
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3190-6009 : 3190-354 j
Connectors Inner Outer Finish*
Part Stock VSWR Coupling ContactContact Body Length Width Weight
Interface Description Number Code Freq.(GHz) Nut Attach Attach /Pin in (mm) in (mm) Ib (9)
1. 7-16 DIN Female Straight Plug TC-500-716F-X 3190-2906 <1.30:1 (6) N/A Solder Crimp A/S 1.8 (45.9) 1.14 (29.0) 0.298 (135.0)
2. 7-16 DIN Male Right Angle TC-500-716M-RA-D 3190-6079 <1.30:1 (6) Hex Solder Crimp A/S 1.8 (44.9) 1.60(41.6) 0.370 (168.0)
3. N Male Straight Plug ~ TC-500-NMH-X  3190-2514 <1.35:55 (6) Hex/Knurl ~ Solder  Crimp AlG 1.8 (45) 0.87 (22.0) 0.099 (45.0)
4. N Male Straight Plug ~ EZ-500-NMH-X  3190-2596 <.35:1 (6)  Hex/Knurl Spring Finger Crimp AG 17 (44) 083 (21.00.111 (50.5)
5. N Male Right Angle  TC-500-NMH-RA-D 3190-2970 <1.25:1 (6) Hex/Knurl  Solder  Crimp A/G 15 (39) 1.6 (42.0)0.279 (127.0)
6. N Female Straight Jack ~ TC-500-NFC 3190-215 <1.25:1 (2.5) N/A Solder Clamp  S/G 22 (56) 0.94 (23.9) 0.215 (97.5)
7. N Female Bulkhead Kit BHA-KIT 3190-223 <1.25:1 (2.5) N/A N/A N/A N/A N/A  N/A N/A N/A 0.014 (6.4)
8. N Male Right Angle  TC-500-NMC-RA  3190-227' <1.25:1 (2.5) Hex Solder Clamp  S/G 24 (61) 1.5 (38.1) 0.275 (124.7)
9.TNC Male  Straight Plug ~ TC-500-TM-X  3190-6009 <1.25:1 (2.5) Hex Solder  Crimp N/G 15 (38) 1.62 (15.7) 0.082 (28.1)
10. TNC Female Straight Jack TC-500-TF-X 3190-6010 <1.30:1 (6) N/A Solder Crimp AG 1.8 (44.5) 0.87 (22.0)0.077 (35.0)
11. UHF Male  Straight Plug ~ TC-500-UMC 3190-354 <1.25:1 (25)  Knurl Solder Clamp  S/G 21 (53) 0.88 (22.4)0.215 (97.5)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy ‘Available in bulk pack

CST-500

cor= 3192-075

\ £ CT-U - )
| 3190-46 Rile21181 3192-165

2 % x
31'35;0% ! B ﬁ@g "1 RB-456
i 319 3190-421

Type Part Number Stock Code Description

Crimp Tool CT-U 3192-181 Crimp Handle

Crimp Dies Y151 3190-465 .532" Hex Dies

Strip Tool CST-500 3192-075 For Crimp & Clamp Style Connectors
Crimp Tool CT-500 3192-169 Crimp tool for LMR 500 Connectors
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable End Flush Cut Tool

Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for strip tools
Replacement Blade RB-02 3192-166 Replacement Blade for Cutting Tool
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LMR®600

Flexible Low Loss Communications Coax

Ideal for...

 Jumper Assemblies in Wireless Communications Systems

* Short Antenna Feeder runs

* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,
SCADA, Mobile Antennas) requiring an easily routed,

low loss RF cable

Part Description

Part Number Application Jacket Color

LMR-600 Outdoor PE Black 54003
LMR-600-DB Outdoor/Watertight PE Black 54093
LMR-600-FR Indoor/Outdoor Riser CMR FRPE Black 54032

LMR-600-FR-PVC Indoor/Outdoor Riser CMR FRPVC Black 54074
LMR-600-PVC General Purpose PVC Black 54219
LMR-600-PVC-W General Purpose PVC  White 54206

Construction Specifications
Description Material In.

Inner Conductor Solid BCCAI 0.176 (4.47)
Dielectric Foam PE 0.455 (11.56)
Outer Conductor Aluminum Tape 0.461 (11.71)
Overall Braid Tinned Copper 0.490 (12.45)
Jacket (see table) 0.590 (14.99)

Mechanical Specifications

Performance Property Units US (metric)

Bend Radius: installation in. (mm) 1.50 (38.1)
Bend Radius: repeated in. (mm) 6.0 (152.4)
Bending Moment ft-Ib (N-m) 2.75 (3.73)
Weight Ib/ft (kg/m) 0.131 (0.20)
Tensile Strength Ib (kg) 350 (158.9)
Flat Plate Crush Ib/in. (kg/mm) 60 (1.07)

Environmental Specifications
Performance Property °F °C

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 85

Dielectric Constant NA 1.32

Time Delay nS/ft (NS/m) 1.17 (3.83)
Impedance ohms 50

Capacitance pF/ft (pF/m) 23.4 (76.6)
Inductance uH/ft (uH/m) 0.058 (0.19)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  0.53 (1.7)
Outer Conductor ohms/1000ft (/km) 1.2 (3.9)
Voltage Withstand Volts DC 4000

Jacket Spark Volts RMS 8000

Peak Power kW 40
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Attenuation vs. Frequency (typical)

10.0
3=
23
8 10
€5
Q o
Es
0.1
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 5800 8000
Attenuation dB/100 ft 04 0.5 1.0 1.2 1.7 2.5 3.3 37 39 44 73 8.8
Attenuation dB/100 m 1.4 1.8 3.2 39 56 82 109 121 128 145 23.8 29.0
Avg. Power kW 551 424 241 197 135 093 0.70 0.63 0.59 052 0.32 0.26

Calculate Attenuation =
(0.075550) « vV FMHz + (0.000260) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-600
Flexible Low Loss Communications Coax
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Inner Outer Finish*
conneCtors Part Stock VSWR** Coupling Contact Contact Body _Length Width Weight

Interface  Description Number Code Freq.(GHz) Nut Attach Attach /Pin (mm) in (mm) 1Ib (9)

1.7/8 EIA Flange EZ-600-78EIA 3190-1373 <1.25:1 (2.5) Spring Finger Clamp .3 (68) 2.60 (66.0) 0.873 (396.0)
2. 7-16 DIN Female Straight Jack ~ TC-600-716FC 3190-375 <1.25:1 (2.5) NA Solder  Clamp S/S 11 (28) 1.00 (25.4) 0.249 (112.9)
3. 7-16 DIN Straight Plug  EZ-600-716M-X  3190-2643 <1.30:1 (6) Hex  Spring Finger Crimp AS 1.6 (42) 1.38 (35.0) 0.209 (94.80
4.7-16 DIN Straight Plug  TC-600-716M-X  3190-2642 <1.30:1 (6) Hex Solder  Crimp AS 1.6 (40) 1.38 (35.0) 0.191 (86.6
5.7-16 DIN Straight Plug  TC-600-716MC 3190-502 <1.25:1 (2.5) Hex Solder  Clamp S/S 20 (51) 1.30 (33.0) 0.347 (157.4)
6. 7/16 Male Right Angle  EZ-600-716M-RA-X 3190-2546 <1.35:1 (6) Hex  Spring Finger Crimp AG 16 (40) 1.38 (35.0) 0.462 (210.0)
7.7-16 DIN Right Angle  TC-600-716M-RA-D 3190-2599 <1.35:1 (6) Hex Solder  Crimp AS 1.7 (44) 2.00 (50.9) 0.362 (164.2)
8. 7-16 DIN Straight Jack EZ-600-716F 3190-2447 <1.25:1 (6) Hex  Spring Finger Crimp AG 18 (45) 1.32 (33.6) 0.158 (71.7)
9. HN Male Straight Plug ~ TC-600-HNMC 3190-1429 <1.25:1 (<1) Knurl Solder ~ Clamp S/g 23 (59.2) 0.88 (224) 025 (113)
10. LC Male Straight Plug TC-600-LCM 3190-1406 <1.25:1 (<1) Hex Solder  Clamp NS 3.1 (78.0) 1.62 (41.1) 120 (544)
11. N Female Straight Jack ~ TC-600-NF-X 3190-2816 <1.30:1 (6) NA Solder  Crimp AG 1.7 (43) 0.69 (17.6) 0.076 (34.6)
12. N Female Straight Jack EZ-600-NF-X 3190-2817 <1.30:1 (6) NA Spring Finger Crimp AG 1.7 (43) 0.69 (17.6) 0.090 (40.6)
13. N Female Bulkhead Jack EZ-600-NF-BH 3190-616 <1.25:1 (2.5) NA Spring Finger Crimp S/IG 24 (61) 0.88 (22.4) 0.195 (88.5)
14. N Female Bulkhead Jack  TC-600-NF-BH 3190-589 <1.25:1 (2.5) NA Solder  Crimp S/IG 24 (61) 0.88 (22.4) 0.195 (88.5)
15. N Female Bulkhead Jack TC-600-NFC-BH 3190-466 <1.25:1 (2.5) NA Solder  Clamp S/IG 22 (56) 0.94 (23.9) 0.214 (97.1)
16. N Male Straight Plug EZ-600-NMK 3190-669 <1.25:1 (2.5) Knurl  Spring Finger Crimp S/IG 21 (53) 0.92 (23.4) 0.164 (74.4)
17. N Male Straight Plug  EZ-600-NMC-2-D  3190-2641 <1.25:1 (6) Hex/Knurl Spring Finger Clamp AG 21 (53) 092 (23.4) 0.202 (91.6)
18. N Male Straight Plug ~ EZ-600-NMH-X 3190-2627 <1.25:1 (8)  Hex/Knurl Spring Finger Crimp AG 21 (53) 092 (234) 0.164 (74.4)
19. N Male Straight Plug ~ TC-600-NMH-X ~ 3190-2628 <1.25:1 (8)  Hex/Knurl Solder  Crimp AG 21 (53) 092 (23.4) 0.166 (75.3)
20. N Male Right Angle  EZ-600-NMH-RA-X  3190-2639 <1.35:1 (6) Hex  Spring Finger Crimp AG 20 (50) 1.42 (36.0) 0.224 (101.7)
21. N Male Right Angle  TC-600-NMH-RA-D  3190-2427 <1.35:1 (6) Hex Solder  Crimp AG 18 (465) 1.62 (41.2) 0.185 (84.3)
22. N Male Straight Plug  TC-600-NMH-75-50 3190-1610 <1.35:1 (6) Hex Solder  Crimp NG 21 (52.8) 0.91 (23.1) 0.130 (59.0)
23. BNC Male Right Angle TC-600-BM-RA  3190-2734 1.30:1 (4) Knurl Solder  Crimp AG 1.8 (455) 1.54 (39.0) 0.164 (74.3)
24. TNC Male Straight Plug TC-600-TM-X 3190-2530 <1.25:1 (6) Hex/Knurl Solder  Crimp AG 23 (576) 0.75 (19.0) 0.100 (45.6)
25. TNC Male Straight Plug EZ-600-TM-X 3190-2531 <1.25:1 (6)  Hex/Knurl Spring Finger Crimp AG 23 (576 0.75 (19.0) 0.100 (45.6)
26. TNC Male Reverse Polarity EZ-600-TM-RP 3190-796 <1.25:1 (2.5) Knurl  Spring Finger Crimp AG 22 (56) 0.87 (22.0) 0.112 (50.8)
27. TNC Male Reverse Polarity TC-600-TM-RP 3190-1064 <1.25:1 (6) Knurl Solder  Crimp NG 21 (53.3) 0.68 (17.3) 0.112 (50.8)
28. TNC Male Right Angle  TC-600-TM-RA-D  3190-2707 <1.35:1 (6)  Hex/Knurl Solder  Crimp AG 16 (41) 1.75 (445) 0.164 (74.3)
29. TNC Female Reverse Polarity EZ-600-TF-RP 3190-797 <1.25:1 (2.5) NA Spring Finger Crimp ANG 23 (58) 0.87 (22.0) 0.100 (45.4)
30. TNC Female Reverse Polarity TC-600-TF-RP 3190-1065 <1.35:1 (6) Knurl Solder  Crimp NG 22 (55.8) 0.68 (17.3) 0.100 (45.4)
31. UHF Male Straight Plug EZ-600-UM 3190-615 <1.25:1 (2.5) Knurl  Spring Finger Crimp S/IG 1.7 (43) 0.88 (22.4) 0.164 (74.4)
32. UHF Male Straight Plug TC-600-UMC 3190-213  <1.25:1 (2.5) Knurl Solder  Clamp S/IG 1.7 (43) 0.88 (22.4) 0.198 (89.8)
Finsh metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair ‘Available in bulk pack
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Description Install Tools
Crimp Tool CT-U 3192-181 Crimp Handle
Crimp Dies Y1720 3190-203 .610" Hex Dies
Crimp Rings CR-600 3190-831 Crimp Rings for TC/EZ-600 connectors (pkg of 10)
Strip Tool CST-600 3192-052 Combination prep tool for LMR-600 crimp and clamp
style connectors
Crimp Tool CT-600 3192-170 Crimp tool for LMR 600 connectors
Replacement Blades RB-456 3190-421 Replacement Blades for Strip Tools
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Midspan Strip Tool GST-600A 3190-1051 For ground strap attachment
Wrench WR-600 3190-1435 15/16" Box Wrench (2 required for EZ-600-NMC-2)
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip tools
Tool Kit TK-600EZ 3190-1602 Tool kit for LMR crimp/clamp connectors

(includes CCT-02, CST-600, CT-600, Tool Pouch)
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SH-U600T CS-60120T, CS-60170T GK-S600TT

= CB-600T
IPB-600-NM IPB-600-NF -

3109-417-4 3109-417-5 @'%‘aﬂﬂjuﬂﬁ%

Part Stock

e Number Code Description Hardware Accessories
Ground Kit GK-S600TT GK-S600TT Standard Grounding Kit (each)
Hoisting Grip HG-600T HG-600T Split/Laced Type (each)
Cold Shrink CS-A600T CS-A600T Cable to Antenna Junction (each)
Cold Shrink CS-60120T CS-60120T LMR-600 to -1200 Junction (each)
Cold Shrink CS-60170T CS-60170T LMR-600 to -1700 Junction (each)
Hanger Blocks CB-600T CB-600T Dual Cable Support Block (kit of 10)
Stand. Entry Port Cushion SC-600T-3 Three cables (each)
Snap-In Hangers  SH-U600T SH-U600T Snap-In Hangers (Kit of 10)
Hanger Block Supporting Hardware Complete Range of Supporting Hardware & Adapters Available
Weather Proof BootIPB-600-NM 3109-600-NM LMR-600 Male IP boot suitable for type N, TNC, BNC, 4310, 4195
Weather Proof BootIPB-600-NF 3109-600-NF LMR-600 Female IP boot suitable for type N, TNC, BNC, 4310, 4195
Weather seal boots WSB-600 3109-401 Weather seal strain relief boot (10 pk) for use with most popular LMR-600-X
series connectors
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LMR®-900
Flexible Low Loss Communications Coax

ldeal for...
* Medium Antenna Feeder runs (no jumpers required)
 Jumper Assemblies for 1-5/8” & 2-1/4” Feeders
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,
SCADA, Mobile Antennas) requiring an easily routed,
low loss RF cable
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Construction Specifications
Description Material In. (mm)

Part Description Stock

Part Number Application Jacket Color Code

LMR-900-DB Outdoor/Watertight PE Black 54094 Inner Conductor BC Tube (.222" ID) 0.262 (6.65)
LMR-900-FR Indoor/Outdoor Riser CMR _FRPE _ Black 54033 Dielectric Foam PE 0.680 (17.27)
PVC: Poly Vinyl Chloride Outer Conductor Aluminum Tape 0.686 (17.42)
. . . Overall Braid Tinned Copper 0.732 (18.59)

Mechanical Specifications Jacket (see table) 0.870 (22.10)

Performance Property Units US (metric)

Bend Radius: installation in. (mm) 3.00 (76.2) Environmental Specifications
Bend Radius: repeated in. (mm) 9.0 (228.6) Performance Property °F °C
Bending Moment ft-Ib (N-m) 9.0 (12.20) Installation Temperature Range -40/+185  -40/+85
Weight Ib/ft (kg/m) 0.266  (0.40) Storage Temperature Range -94/+185  -70/+85
Tensile Strength Ib (kg) 750 (340.5) Operating Temperature Range -40/+185  -40/+85
Flat Plate Crush Ib/in. (kg/mm) 100 (1.79)
Electrical Specifications
Performance Property Units uUs (metric)
Velocity of Propagation % 87
Dielectric Constant NA 1.32
Time Delay nS/ft (nS/m) 1.17 (3.83)
Impedance ohms 50
Capacitance pF/ft (pF/m) 234 (76.6)
Inductance uH/ft (uH/m) 0.058 (0.19)
Shielding Effectiveness dB >90
DC Resistance
Inner Conductor ohms/1000ft (/km)  0.54 (1.77)
Outer Conductor ohms/1000ft (/km)  0.55 (1.8)
Voltage Withstand Volts DC 5000
Jacket Spark Volts RMS 8000
Peak Power kW 62
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Attenuation vs. Frequency (typical)
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Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 5800
Attenuation dB/100 ft 0.3 04 0.7 08 12 1.7 22 25 26 3.0 49
Attenuation dB/100OmM 09 12 22 26 38 56 74 82 86 9.8 16.0
Avg. Power kW 8.89 6.85 389 3.19 219 151 114 1.03 097 0.86 0.52

Calculate Attenuation =
(0.051770) v FMHz + (0.000160) + FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-900

Flexible Low Loss Communications Coax

1 E 3 EZ-900-716-MC-RA | 4 EZ-900-78EIA-2
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Inner Outer Finish*

Connectors

Part Stock VSWR **Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz) Nut Attach Attach /Pin in (mm) in (mm) Ib (9)
1.7-16 DIN Female Straight Jack  EZ-900-716FC-2 3190-1550 <1.25:1 (2.5) NA Press Fit Clamp S/S 2.0 (51) 1.38 (35.1) 0.379 (171.9)
2. 7-16 DIN Male Straight Plug EZ-900-716MC-2 3190-1641 <1.25:1 (2.5) Hex Press Fit  Clamp S/IS 2.0 (51) 1.44 (36.6) 0.485(220.0)
3. 7-16 DIN Male Right Angle EZ-900-716-MC-RA 3190-614 <1.35:1 (2.5) Hex Press Fit  Clamp S/S 27 (69) 2.15 (55.0) 1.150 (521.6)
4.7/8 EIAMale  Straight Plug EZ-900-78EIA-2  3190-1282 <1.25:1 (25) NA Press Fit ~ Clamp S/S 30 (76) 224 (56.9) 1.013 (459.5)
5.7/8 EIAMale  Right Angle EZ-900-78EIA-RA  3190-1450 <1.25:1 (1) Flange Press Fit ~ Clamp S/S 295 (75.0) 260 (66.0) 1.50 (680.4)
6. N Female Straight Jack EZ-900-NFC-2  3190-1263 <1.25:1 (6) NA Press Fit ~ Clamp S/S 2.0 (51) 1.38 (35.1) 0.443 (200.9)
7. N Male Straight Plug EZ-900-NMC-2  3190-1262 <1.25:1  (6) Hex/Knurl Press Fit  Clamp S/IS 2.0 (51) 1.38 (35.1) 0.463 (210.0)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
L3
‘ L
i L]
ST-900C GST-900A WR-900
3190-1310 3190-435 3190-509
CCT-02
Install Tools 3192:165

Description

Strip Tool ST-900C 3190-1310 For LMR 900 Clamp Style Connectors
Midspan Strip Tool GST-900A 3190-435 For Ground Strap Attachment
Wrenches WR-900 3190-509 1-1/4" Box Wrench (2 required)
Cutting Tool CCT-02 3192-165 Cable end flush cut tool

Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
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“ =, HG-900T
e CS-AQ00T, CS-80120T, CS-90170T
GK-S900TT

e

CB-900T

SC-900T

Standard Entry Panels

Hanger Block Hardware SH-U900T

Accessories

Description
Ground Kit GK-S900TT GK-S900TT Standard Grounding Kit (each)
Hoisting Grip HG-900T HG-900T Split/Laced Type (each)
Cold Shrink CS-A900T CS-A900T Cable to Antenna Junction (each)
Cold Shrink CS-90120T CS-90120T LMR-900 to -1200 Junction (each)
Cold Shrink CS-90170T CS-90170T LMR-900 to -1700 Junction (each)
Stand. Entry Port Cushion SC-900T-3 SC-900T-3 Three Cables (each)
Standard Entry Panels Full Range of Port Styles/Combinations Available
Hanger Blocks CB-900T CB-900T Dual Cable Support Block (kit of 10)
Hanger Block Supporting Hardware Complete Range of Supporting Hardware & Adapters Available
Snap-in Hangers SH-U900T SH-U900T Snap-in Hanger (Kit of 10)
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LMR®-1200
Flexible Low Loss Communications Coax

Ideal for...
* Medium Antenna Feeder runs
 Jumper Assemblies for 1-5/8” & 2-1/4” Feeders
* Building-Top Sites
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,
SCADA, Mobile Antennas) requiring an easily routed,
low loss RF cable

Construction Specifications
Description Material In. (mm)

Part Description

Stock
Part Number Application Jacket Color Code

LMR-1200-DB  Outdoor/Watertight ~ PE  Black 54095 Inner Conductor BC Tube (-309" ID) 0.349 (8.86)
LMR-1200-FR  Indoor/Outdoor Riser CMR FRPE ~ Black 54034 Dielectric Foam PE 0.920 (23.37)
Outer Conductor Aluminum Tape 0.926 (23.52)

Overall Braid Tinned Copper 0.972 (24.69)

Mechanical Specifications Jacket (see table) 1.200 (30.48)

Performance Property Units US (metric)

Bend Radius: installation in. (mm) 6.50  (165.1) Environmental Specifications

Bend Radius: repeated in. (mm) 12.0  (304.8) Performance Property °F °C
Bending Moment ft-Ibo (N-m) 15 (20.34) Installation Temperature Range -40/+185  -40/+85
Weight Ib/ft (kg/m) 0.448  (0.67) Storage Temperature Range -94/+185  -70/+85
Tensile Strength Ib (kg) 1300  (590.2) Operating Temperature Range -40/+185  -40/+85
Flat Plate Crush Ib/in. (kg/mm) 250 (4.47)

Electrical Specifications

Performance Property Units us

Velocity of Propagation % 88

Dielectric Constant NA 1.29

Time Delay nS/ft (nS/m) 1.15 (3.79)
Impedance ohms 50

Capacitance pF/ft (pF/m) 23.1 (75.8)
Inductance uH/ft (uH/m) 0.058 (0.19)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  0.32 (1.0)
Outer Conductor ohms/1000ft (/km)  0.37 (1.2)
Voltage Withstand Volts DC 6000

Jacket Spark Volts RMS 8000

Peak Power kW 90
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Attenuation vs. Frequency (typical)

10.0
£Eo
238
-
[ S
E ;) 1.0
2 o
%=
0.1
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 220 450 900 1500 1800 2000 2500
Attenuation dB/100 ft 0.2 0.3 0.5 0.6 0.9 1.3 1.7 1.9 2.0 23
Attenuation dB/100 m 0.7 0.9 1.6 1.9 238 42 55 6.1 6.5 7.4
Avg. Power kW 1263 972 554  4.49 3.06 2.09 1.57 1.41 1.33  1.16

Calculate Attenuation =
(0.037370) \/FMHz + (0.000160) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-1200
Flexible Low Loss Communications Coax

1 2 3. 4
— _— .
r i o ‘ _-r"
EZ-1200-716-FC-2  EZ-1200-716MC-2 . EZ-1200-NFC-2 EZ-1200-NMC-2
3190-2784 3190-2781 3190-2785 3190-2783
5 6.

==r : =
EZ-1200-78EIA-2 EZ-1200-78EIA-RA-2 \
3190-2780

3190-2782

connectors Inner Outer Finish*

Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq.(GHz) Nut Attach Attach /Pin in (mm)in (mm) Ib (9)

1. 7-16 DIN Female Straight Jack EZ-1200-716FC-2 3190-2784 <1.201 (25) NA  Spring Finger Clamp A/S 2.3  (58) 1.73 (44.0) 0.586 -(265.8)
2. 7-16 DIN Male Straight Plug EZ-1200-716MC-2 ~ 3190-2781 <1.20:11 (25) Hex Spring Finger Clamp ~A/S 23  (58)1.73 (44.0) 0.848 (384.6)
3. N Female Straight Jack EZ-1200-NFC-2 ~ 3190-2785 <1.20:11 (25) NA  Spring Finger Clamp A/S 22  (51) 1.73 (44.0) 0.630 (285.9)
4. N Male Straight Plug EZ-1200-NMC-2 ~ 3190-2783 <1.20:1 (2.5) Hex/Knurl Spring Finger Clamp ~ A/S 2.4  (61) 1.73 (44.0) 0.651 (295.3)
5. 7/8 EIA Straight Plug EZ-1200-78EIA2  3190-2780 <1.15:1 (0.5) NA  Spring Finger Clamp A/S 3.8 (96) 222 (56.5) 1.206 (547.0)
6. 7/8 EIA Right Angle EZ-1200-78EIA-RA-2  3190-2782 <1.15:1 (0.5) NA  Spring Finger Clamp A/S 3.1  (80) 3.07 (78.1) 1.800 (816.5)

* Finishes: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

.-'-'..-rrr'-

3192-124 CCT-02 GST-1200A

WR-1200A - 3190-512
ST-1200-CH 3192-165 3190-436

WR-1200B - 3190-511

Install Tools

Part

Number Description
Midspan Strip Tool GST-1200A 3190-436 For Ground Strap Attachment
Wrench WR-1200A 3190-512 1-9/16" Box Wrench (1 required)
Wrench WR-1200B 3190-511 1-7/16" Box Wrench (1 required)
Strip Tool ST-1200-CH 3192-124 For LMR-1200 clamp style connectors
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
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- HG-1200T ©S-60120T, CS-90120T

GK-S1200TT

ol

SC-1200T

Standard
Entry Panels

-

Hanger Block Hardware

SH-U1200T

Hardware Accessories

Part Stock
Type Number Code Description
Ground Kit GK-S1200TT GK-S1200TT Standard Grounding Kit (each)
Hoisting Grip HG-1200T HG-1200T Split/Laced Type (each)
Cold Shrink CS-90120T CS-90120T LMR-900 to -1200 Junction (each)
Cold Shrink CS-60120T CS-60120T LMR-600 to -1200 Junction (each)
Standard Entry Port Cushion SC-1200T SC-1200T Three Cables (each)
Standard Entry Panels Full Range of Port Styles/Combinations Available
Hanger Blocks CB-1200T CB-1200T Dual Cable Support Block (kit of 10)
Hanger Block Supporting Hardware ~ Complete Range of Supporting Hardware & Adapters Available
Snap-In Hangers SH-U1200T SH-U1200T Snap-In Hangers (Kit of 10)
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LMR®1700

Flexible Low Loss Communications Coax

Ideal for...
* Long Antenna Feeder runs
* Building-Top Sites

* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,
SCADA, Mobile Antennas) requiring an easily routed,

low loss RF cable

Part Description

Stock

Part Number Application Jacket Color Code
LMR-1700-DB  Outdoor/Watertight PE Black 54096
LMR-1700-FR Indoor/Outdoor Riser CMR FRPE Black 54035

Mechanical Specifications

Performance Property Units US (metric)
Bend Radius: installation in. (mm) 13.50 (342.9)
Bend Radius: repeated in. (mm) 17.0 (431.8)
Bending Moment ft-Ib (N-m) 40 (54.23)
Weight Ib/ft (kg/m) 0.736 (1.10)
Tensile Strength Ib (kg) 1500 (681.0)
Flat Plate Crush Ib/in. (kg/mm) 300 (5.36)

Construction Specifications

Description Material In.

Inner Conductor BC Tube (.477" ID) 0.527 (13.39)
Dielectric Foam PE 1.350 (34.29)
Outer Conductor Aluminum Tape 1.356 (34.44)
Overall Braid Tinned Copper 1.402 (35.61)
Jacket (see table) 1.670 (42.42)

Environmental Specifications

Performance Property

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Electrical Specifications

Performance Property Units uUs

Velocity of Propagation % 89

Dielectric Constant NA 1.26

Time Delay nS/ft (nS/m) 1.14 (3.75)
Impedance ohms 50

Capacitance pF/ft (pF/m) 22.8 (74.9)
Inductance uH/ft (uH/m) 0.057 (0.19)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  0.21 (0.7)
Outer Conductor ohms/1000ft (/km)  0.27 (0.9)
Voltage Withstand Volts DC 9000

Jacket Spark Volts RMS 8000

Peak Power kW 202
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Attenuation vs. Frequency (typical)
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10 100 1,000 10,000

Frequency (MHz)

Frequency (MHz) 900 1500 1800 2000 2500

Attenuation dB/100 ft 0.1 0.2 0.3 0.4 0.6 0.9 1.3 14 1.5 1.7

Attenuation dB/100m 05 06 1.1 1.4 2.1 3.1 4.1 46 49 57
Avg. Power kW 20.27 1555 872 7.09 479 323 240 215 202 1.76

Calculate Attenuation =
(0.026460) &FMHz + (0.000160) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-1700

Flexible

Low Loss Communications Coax

o)

EZ-1700-716FC =
3190-388

EZ-1700-716MC
3190-387

EZ-1700-NFC
3190-386

EZ-1700-NMC
3190-385

Connectors

Interface

Description

1. 7-16 DIN Female Straight Jack EZ-1700-716FC
2. 7-16 DIN Male Straight Plug  EZ-1700-716MC

3. N Female
4. N Male

Straight Jack
Straight Plug

Part Stock
Number Code
3190-388
3190-387
EZ-1700-NFC 3190-386
EZ-1700-NMC 3190-385

Inner Outer Finish*

VSWR** Coupling Contact Contact Body Length
Freq.(GHz) Nut Attach Attach /Pin in (mm)
<1.25:1 (2.5) NA Press Fit  Clamp S/S 2.17 (55)
<1.25:1 (25)  Hex Press Fit Clamp  S/S 217 (55)
<1.25:1 (2.5) NA Press Fit Clamp  S/S 217 (55)
<1.25:1 (25)  Hex Press Fit Clamp  S/S 217 (55)

Width
in (mm) Ib

2.2
22
22
22

Weight
()]
(55.9) 1.005(455.9)
(55.9) 1.055(478.5)
(55.9) 1.087(493.1)
(55.9)1.058(479.9)

* Finishes: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

— W
v .
-
1. = ST-1700C
i 3190-312
WR-1700
3190-514

N

GST-1700A
3190-437

Part
Number

Install Tools

Description

Strip Tool

Midspan Strip Tool
Wrenches

Cutting Tool
Replacement Blade

ST-1700C
GST-1700A
WR-1700
CCT-02
RB-02

3190-312
3190-437
3190-514
3192-165
3192-166

For Clamp Style Connectors

For Ground Strap Attachment

2" Box Wrench (2 required)

Cable end flush cut tool
Replacement blade for cutting tool

46
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GK-S1700TT
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HG-1700T CS-90170T, CS-60170T

SC-1700T

CB-1700T

Standard
Entry Panels

Hanger Block Hardware

SH-U1700T

Hardware Accessories

Part
Type Number
Ground Kit GK-S1700TT
Hoisting Grip HG-1700T
Cold Shrink CS-90170T
Cold Shrink CS-60170T
Standard Entry Port Cushion SC-1700T

Standard Entry Panels
Hanger Blocks CB-1700T
Hanger Block Supporting Hardware
Snap-In Hangers SH-U1700T

Full Range of Port Styles/Combinations Availabl

Complete Range of Supporting Hardware & Adapters Available

Stock
Code Description
GK-S1700TT Standard Grounding Kit (each)
HG-1700T Split/Laced Type (each)
CS-90170T LMR-900 to -1700 Junction (each)
CS-60170T LMR-600 to -1700 Junction (each)
SC-1700T One Cable (each)

CB-1700T Dual Cable Support Block (kit of 10)

SH-U1700T Snap-In Hangers (Kit of 10)
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LMR-240

Attenuation vs. Frequency (typical)

100.0

10.0

Attenuation
(db per 100 feet)

1.0

10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 5800 8000
Attenuation dB/100 ft 1.3 1.7 30 37 53 76 99 109 115 129 204 24.3
Attenuation dB/100 m 44 57 99 120 173 248 324 356 37.7 424 66.8 79.7
Avg. Power kW 149 115 066 054 038 026 020 0.18 0.17 0.15 0.10 0.08

Calculate Attenuation =
(0.242080) - VFMHz + (0.000330) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-240

Flexible Low Loss Communications Coax

1 2 —_— @ 3 4 é
P " o e
T . Y
- [r %
| TC-240-FM-X EZ-240-NMH-X EZ-240-NMH-RA-X {# TC-240-NMH-RA-D
3190-2891 3190-2893 3190-6143 3190-2426
5 6 7 8 e
- e -
8) ' v
TC-240-NMH-X = TC-1240-2'\1TC EZ-240-1023M " TC-240-NF-BH-X
3190-2887 3190- 3190-6283 3190-2888
9 D 7 12-13
1 o, q-é A - __.\;E'l-" v r
[ |- EZ-240-BM-X / TC-240-BM-X
C-240-NF-PM-X EZ-240-NF-X - - TC-240-BMC 90-6120 - 3190-2890
3190-2889 3190-2795 3190-242
14 15 j¢ _ 17 G G
- - - y L S —
= ~. - | = (N .
v ey A ’
e - - @"" | \j\ -
= TC-240-BM-RA-D EZ-240-BM-RA-X - EZ-240-TM-X d 8= TC-240-TM-X
3190-2869 3190:28Ck 3190-2725 3190-2797
18 i 20 21
19 TC 240-TM-RA-D
. t,, ' 3190 2798
e ) N
t EZ-240-TM-RP-X ”*# EZ-240-TF-X .“H EZ-240-TF-RP-X
3190-2892 3190-6204 3190-6167 -~
p 23 24 25
.ﬂ" é‘”'-' "’f -
‘ — g A
EZ-240-QM-X EZ-240-QM-RA-X EZ-240-SM-X & o 4 1c240-5M-85X
3190-2894 3190.2895 S - 3190-2898
' 7 28 29 -
_ W , . -
- L3 o ¢ v N
. ' e N - LY
TC-240-SM-RA-SS-X EZ-240-SM-RA-X o TC-240-SM-RP TC-240-SF-SS-BH-X
3190-2900 b 3190-2899 ‘l 3190-326 3190-2896
30 1 31 32
- ( = ~
- TC-240-MUHF TC-240-716M TC-240-716M-RA-D
3190-445 3190-2982 3190.2983

Connectors

Interface Description

Number

Part VSWR**

Freq. (GHz)

Inner  OQuter
Coupling Contact Contact
Nut Attach Attach

Body
/Pin

Finish*

Width
(mm

Length
in  (mm) in

Weight

)
1. FMale Straight Plug TC-240-FM-X <1.25:1 (2.5) Knurl Solder  Crimp . (28) . (11.4) (6.4
2.NMale StraightPlug ~ EZ-240-NMH-X  3190-2893 <1.25:1 (2.5) Hex/Knurl SpringFinger Crimp AG 15 (38.1) 0.78 (19.8) 0.086 (39.0)
3. NMale RightAngle  EZ-240-NMH-RA-X 3190-6143 <1.35:1 (6) Hex  SpringFinger Crimp AIG 1 (251) 1.04 (26.4) 0.115 (52.0)
20
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Connectors Inner  Outer Finish*

Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach /Pin in (mm) in

o
v
S
oC
=
1

)

4.NMale RightAngle  TC-240-NMH-RA-D 3190-2426 <1.35:1 (6) Hex/Knurl Solder  Crimp 1.2 (324) 1.22 (31.0) 0.091 (41.7)
5. NMale StraightPlug ~ TC-240-NMH-X  3190-2887° <1.25:1 (2.5) Hex/Knurl Solder  Crimp NS 15 (38) 0.75 (19.1) 0.086 (39.0)
6. NMale Straight Plug TC-240-NMC 3190-244 <1.25:1 (2.5) Knurl Solder  Clamp S/G 15 (38 0.75 (19.1) 0.082 (37.2)
7.1.0/2.3DIN StraightPlug ~ EZ-240-1023M 3190-6283 <1.35:1 (2.5) knurl  SpringFinger Crimp N/G 1.1 (228.5) 0.33 (8.5) 0.014 (6.63)
8. NFemale BulkheadJack TC-240-NF-BH-X 3190-2888 <1.25:1 (2.5) NA Solder  Crimp AG 1.7 (44) 0.88 (22.2) 0.115 (52.2)
9. NFemale PanelMount  TC-240-NF-PM-X  3190-2889" <1.25:1 (6) NA Solder  Crimp AG 1.7 (44) 0.88 (22.2) 0.115 (52.2)
10.NFemale StraightJack EZ-240-NF-X 3190-2795 <1.25:1 (6) NA Spring Finger Crimp AG 14 (354) 0.62 (15.8) 0.040 (18.0)
11. BNC Male Straight Plug TC-240-BMC 3190-242 <1.25:1 (2.5) Knurl Solder  Clamp S/IG 1.7 (43) 0.56 (14.2) 0.040 (18.1)
12.BNCMale Straight Plug EZ-240-BM-X 3190-6120 <1.25:1 25 Knurl  SpringFinger Crimp AG 13 (34) 0.58 (14.7) 0.043 (19.5)
13. BNC Male Straight Plug TC-240-BM-X 3190-2890 <1.25:1 (2.5) Knurl Solder Crimp AG 13 (34) 058 (14.7) 0.043 (19.5)
14. BNCMale RightAngle  TC-240-BM-RA-D  3190-2869 <1.25:1 (2) Knurl Solder Crimp AG 1.0 (25.1) 0.57 (14.5) 0.115 (52.0)
15. BNCMale RightAngle  EZ-240-BM-RA-X  3190-2868 <1.30:1 (4) KNURL  Spring Finger Crimp AG 13 (33.6) 1.19 (30.1) 0.091 (41.7)
16. TNC Male Straight Plug EZ-240-TM-X 3190-2725 <1.25:1 (2.5) Knurl  SpringFinger Crimp N/G 1.4 (343) 0.59 (15.0) 0.043 (19.5)
17. TNC Male Straight Plug TC-240-TM-X 3190-2797 <1.25:1 (2.5) Knurl Solder  Crimp N/G 1.7 (43) 059 (15.0) 0.043 (19.5)
18. TNC Male Reverse Polarity EZ-240-TM-RP-X  3190-2892 <1.25:1 (6) Knurl  SpringFinger Crimp AIG 14 (36) 0.59 (15.0) 0.043 (19.5)
19.TNCMale RightAngle  TC-240-TM-RA-D  3190-2798 <1.25:1 (6) Hex Solder  Crimp A/G 1.0 (25.1) 0.62 (15.7) 0.115 (52.0)
20. TNCFemale  StraightJack EZ-240-TF-X 3190-6204 <1.25:1 (6) NA Spring Finger Crimp AG 11 (27.2) 0.87 (22.0) 0.033(15.0)
21. TNCFemale ReversePolarityEZ-240-TF-RP-X  3190-6167 <1.35:1 (6) NA Spring Finger Crimp AG 11 (27.2) 0.87 (22.0) 0.033(15.0)
22. QMA Male StraightPlug EZ-240-QM-X 3190-2894 <1.25: (6) Knurl  Spring Finger Crimp N/G 1.2 (30.0) 0.41 (10.5) 0.014 (6.35)
23. QMA Male RightAngle  EZ-240-QM-RA-X  3190-2895 <1.25: (<6) Knurl ~ SpringFinger Crimp N/G 0.8 (20.3) 0.65 (16.5) 0.019 (8.62)
24. SMA Male Straight Plug EZ-240-SM-X 3190-2897 <1:25: (6) Hex  SpringFinger Crimp N/G 1.0 (254) 0.32 (8.1) 0.016 (7.26)
25. SMA Male StraightPlug  TC-240-SM-SS-X  3190-2898" <1.25:1 (10) Hex Solder Crimp SS/G 1.0 (25 0.32 (8.1) 0.016 (7.3)
26. SMA Male RightAngle TC-240-SM-RA-SS-X 3190-2900° <1.35:1 (6) Hex Solder Crimp SS/G 0.8 (20) 0.65 (16.5) 0.019 (8.6)
27.SMA Male RightAngle ~ EZ-240-SM-RA-X  3190-2899 <1.25:1 (6) Hex  SpringFinger Crimp AG 09 (22.8) 0.31 (7.9) 0.019 (8.6)
28.SMA Male Reverse Polarity TC-240-SM-RP 3190-326 <1.25:1 (2.5) Hex Solder Crimp SS/G 1.0 (25) 032 (8.1) 0.016 (7.3)
29. SMAFemale = BulkheadJack TC-240-SF-SS-BH-X3190-2896° <1.25:1 (2.5) NA Solder Crimp SS/G 1.1 (29) 0.31 (7.9) 0.019 (8.6)
|30. Mini-UHF StraightPlug ~ TC-240-MUHF 3190-445 <1.25:1 (2.5) Knurl Solder  Crimp N/G 1.1 (28) 0.45 (11.4) 0.014 (6.4)
31.7/16Din Male  Straight Plug TC-240-716M 3190-2982 <1.35:1 (3) Hex Spring Finger Crimp AS 20 (50.5) 1.26 (32.0) 0.186 (84.4)
|32. 7/16DinMale ~ RightAngle ~ TC-240-716M-RA-D  3190-2983 <1.35:1 (3) Hex Solder Crimp AS 14 (343) 160 (40.6) 0.239 (108.5)

*Finish metals:N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR specbasedon3footcablewithaconnectorpair *Availableinbulk pack

Hardware Accessories "]

Part
Number Description
Ground Kit GK-S240TT GK-S240TT Standard Ground Kit (each)
Weatherproof Kit ~ WSB-240 3109-400 Weatherproof/Strain relief kit for LMR-240
WSB-240

3109-400 i =) GK-8240TT

= é\: J?*‘*

RB-CST
CT-240/200/195/100 COT-02 CST-240A el 3192-086
3190-667 3192-165 3192-152 3192-001
Install Tools
Part Stock
Type Number Code Description
Crimp Tool CT-240/200/195/100 3190-667 Crimp tool for LMR-100, 195, 200 and 240 connectors
Strip Tool CST-240A 3192-152 Prep tool for LMR-240 connectors
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip tools
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LMR®-300
Flexible Low Loss Communications Coax

Ideal for...
 Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,
SCADA, Mobile Antennas) requiring an easily routed, low loss RF cable

Part Description

Construction Specifications

Part Number Application Jacket Description Material

IR0 Cblighstey FE BEET eaEs Inner Conductor Solid BC 0.070 (1.78)
LMR-300-DB Outdoor/Watertight PE Black 54114 Dielectric Foam PE 0.190 (4.83)
LMR-300-FR Indoor/Outdoor Riser CMR FRPE Black 54087 Outer Conductor Aluminum Tape 0.196 (4.98)
LMR-300-FR-PVC Indoor/Outdoor Riser CMR FRPVC Black 54108 Overall Braid Tinned Copper 0.225 (5.72)
LMR-300-PVC General Purpose PVC Black 54217 Jacket (see table) 0.300 (7.62)

LMR-300-PVC-W General Purpose

PVC White 54203

Environmental Specifications

Electrical Specifications

Performance Propert il Performance Property Units (metric)
Installation Temperature Range -40/+185  -40/+85 Velocity of Propagation % 82
Storage Temperature Range -94/+185  -70/+85 Dielectric Constant NA 1.38
Operating Temperature Range -40/+185  -40/+85 Time Delay nS/ft (nS/m) 1.20 (3.92)
. e . Impedance ohms 50
Mechanical Specifications Capacitance pF/ft (pF/m) 23.9 (78.4)
Performance Property Units US  (metric) Inductance uH/ft (uH/m) 0.060 (0.20)
Bend Radius: installation in. (mm) 0.88 (22.2) Shielding Effectiveness dB >90
Bend Radius: repeated in. (mm) 3.0 (76.2) DC Resistance
Bending Moment ft-Ib (N-m) 038  (0.52) '(;‘”er %0"‘(’;‘“” OE’“S; 1 888? (;‘:“) ;;f (;-g)
Weight lo/ft (kg/m) 0.055  (0.08) LLIe e e s ST o) = (7:3)
Tensile St th b (k 120 545 Voltage Withstand Volts DC 2000
ensile Streng b (kg) (54.5) Jacket Spark Volts RMS 5000
Flat Plate Crush Ib/in. (kg/mm) 30 (0.54) Bl EamaEr KW 10
Attenuation vs. Frequency (typical)
100
c®
oL =
8§38 10 ——
S~ S —
c a—, = —
28 ==
< 1 e
10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 5800 8000
Attenuaton dB/100 ft 1.1 1.4 2.4 2.9 4.2 6.1 7.9 8.7 9.2 104 16.5 19.8
Attenuaton dB/100 m 3.5 45 7.9 9.6 13.8 19.9 26.0 28.7 303 342 542 65.0
Avg. Power kW 2.09 1.62 0.92 0.76 0.52 0.36 0.28 025 024 021 0.13 0.11

Calculate Attenuation = (0.191930) + VFMHz + (0.000330) - FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)

Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading
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C-300-NMH-RA-D z TC-300-NMH-X EZ-300-NMH-X
3190-2761 o 3190-2861 3190-2420 e
3 - 6 4 - 8
; =\ - = _—
-‘ “I % - 1. B
S TC-300-TM % TC-300-SM TC-300-SF-BH EZ-300-TM-X
31 90_500 31 90-501 31 90_590 31 90-2421

CO nn eCtO rs Part Stock VSWR**  Coupling Clc:wtzz:t C%ﬁigz;t FETolcsiC Length Width Weight

Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)
1. N Male Right Angle  TC-300-NMH-RA-D 3190-2761 <1.30:1 (2.5) Hex/Knurl Solder  Crimp N/S 14 (35) 1.41 (35.8) 0.130 (59.0)
2. N Male Straight Plug ~ TC-300-NMH-X  3190-2861 <1.25:1 (6) Hex/Knurl Solder  Crimp AG 1.3 (33) 0.86 (21.8) 0.084 (38.1)
3. N Male Straight Plug EZ-300-NMH-X  3190-2420 <1.25:1 (6) Hex  Spring finger Crimp AIG 1.3 (34) 0.87 (22.0)0.077(34.95)
4. N Female Straight Jack ~ EZ-300-NF-X 3190-3078 <1.25:1 (6) NA Solder  Crimp AG 1.4 (36.5) 0.87 (22.0)0.040 (18.0)

5. TNC Male Straight Plug TC-300-TM 3190-500 <1.25:1 (2.5) Knurl Solder  Crimp N/G 1.7 (43) 0.59 (15.0) 0.050(22.7)
6. SMA Male Straight Plug TC-300-SM 3190-501 <1.25:1 (2.5) Hex Solder ~ Crimp SS/G 1.0 (25) 0.35 (8.9) 0.018 (8.2)
7. SMA Female  Bulkhead Jack TC-300-SF-BH 3190-590 <1.25:1 (2.5) NA Solder  Crimp SS/G 11 (28) 0.31 (7.9) 0.022(10.0)
8. TNC Male Straight Plug  EZ-300-TM-X  3190-2421 <1.25:1 (6) Hex  Spring finger Crimp AIG 1.3 (32) 0.66 (16.8) 0.058 (26.2)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

Hardware Accessories ﬂ
Type Part Number Stock Code Description a -
Ground Kit ~ GK-S300TT GK-S300TT Standard Ground Kit “@

(each) -
GK-S300TT
1 Cl O U

Part Number Stock Code Description

Crimp Tool CT-400/300 3190-666 Crimp tool for LMR-300 connectors

Deburr Tool DBT-U 3192-001 Removes center conductor rough edges /\ f
Cutting Tool CCT-02 3192-165 Cable end flush cut tool /\ y 1‘1’
Prep Tool CST-300 3192-084 Prep tool for LMR-300 Connectors Y S \“
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip tools 3192-086 ,,.f""

3192-166 Replacement blade for cutting tool

|
CcCT-02

3192-165

DBT-U

= 1300 3192-001

CT-400/300 - 3190-666 3192-084
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LMR®-400

Flexible Low Loss Communications Coax

Ideal for...

* Drop-in replacement for RG-8/9913 Air-Dielectric type Cable
* Jumper Assemblies in Wireless Communications Systems

* Short Antenna Feeder runs

* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,
SCADA, Mobile Antennas) requiring an easily routed,

low loss RF cable

* NEW! Times Protect”LP-18-400 protector-series

Part Description
Application

- Outdoor Blac
LMR-400-DB Outdoor/Watertight PE Black
LMR-400-FR Indoor/Outdoor Riser CMR FRPE Black
LMR-400-FR-PVC Indoor/Outdoor Riser CMR FRPVC Black 54073
LMR-400-PVC General Purpose PVC Black
LMR-400-PVC-W  General Purpose PVC White

Jacket

Part Number

P

Construction Specifications
Material In. (mm)

Description

Inner Conductor Solid BCCAI 0.108 (2.74)
Dielectric Foam PE 0.285 (7.24)
Outer Conductor Aluminum Tape 0.291 (7.39)
Overall Braid Tinned Copper 0.320 (8.13)
Jacket (see table) 0.405 (10.29)

Environmental Specifications

Electrical Specifications

Performance Propert °F Performance Property Units us (metric)

Installation Temperature Range -40/+185  -40/+85 Velocity of Propagation % 84

Storage Temperature Range -94/+185  -70/+85 Dielectric Constant NA 1.38

Operating Temperature Range -40/+185  -40/+85 Time Delay nS/ft (nS/m) 1.20 (3.92)
Impedance ohms 50

Mechanical Specifications Capacitance pF/ft (pF/m) 23.9 (78.4)

Performance Property Units us (metric) Inquct?nce . ubl/fe(ubYm) B0lE =)
Shielding Effectiveness dB >90

Bend Radius: installation in. (mm) 1.00 (25.4) DC Resistance

Bend Radius: repeated in. (mm) 40  (101.6) Inner Conductor ohms/1000ft (/km)  1.39 (4.6)

Bending Moment ft-Ib (N-m) 0.5 (0.68) Outer Conductor ohms/1000ft (/km)  1.65 (5.4)

Weight Ib/ft (kg/m) 0.068 (0.10) Voltage Withstand Volts DC 2500

Tensile Strength Ib (kg) 160 (72.6) Jacket Spark Volts RMS 8000

Flat Plate Crush Ib/in. (kg/mm) 40  (0.71) Peak Power kW 16

24 (800) TMS-COAX « www.timesmicrowave.com
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Attenuation vs. Frequency (typical)

10.0

c®
o8
T3
S5+
R
= o
<_Q

= 1.0

0.1

10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz 30 50 150 220 450 900 1500 1800 2000 2500 5800 8000
Attenuation dB/100 ft 0.7 0.9 1.5 1.9 2.7 3.9 5.1 5.7 6.0 6.8 10.8 13.0
Attenuation dB/100 m 2.2 2.9 5.0 6.1 8.9 12.8 16.8 18.6 19.6 222 355 42.7
Avg. Power kW 3.33 2.57 1.47 1.20 0.83 0.58 0.44 0.40 0.37 0.33 0.21 0.17

Calculate Attenuation =
(0.122290) *NFMHz + (0.000260) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-400
Flexible Low Loss Communications

Inner inish*
CO nn eCtO rs Part Stock VSWR** Coupling Contzct C%tﬁgrct Férggc Length Width Weight
Interface Description Number Code Freq. (GHz) Nut Attach Attach /Pin in (mm) in
1. Slp\l -EIJ:.S milni Straight Jack ~ EZ-400-4195F-X ~ 3190-2968 <1.25:1 (6) Hex Spring Finger Crimp ~ A/G 1.8 (45.0) 055 (14.0) 0.074 (33.6)
emale
2.4.1-9.5 mini Straight Plug ~ EZ-400-4195M-X  3190-2969 <1.25:1 (6) Hex Spring Finger Crimp ~ A/G 15 (38.1) 0.89 (22.6) 0.103  (46.8)
DIN Female
3.716 DIN Female Straight Jack  TC-400-716-FC 3190-376 <1.25:11 (25) N/A Solder Clamp S/S 16 (41) 113 (287) 0.281 (127.5)
4.7-16 DIN Right Angle  TC-400-716M-RA-D  3190-2598 <1.35:1 (6) Hex Solder Crimp AS 1.7 (43.20 1.98 (50.3) 0.374 (169.5)
5.7-16 DIN Male  Straight Plug EZ-400-716M-X 3190-2524 <1.25:1 (6) Hex  Spring Finger Crimp ~ A/G 1.6 (39.5) 1.38  (35) 0.277 (126.0)
6.7-16 DIN Male  Straight Plug ~ TC-400-716M-X 3190-2597 <1.25:11 (6) Hex Solder Crimp A/S 16 (395 142 (3600 0.320 (145.0)
7.7-16 DIN Male ~ Straight Plug ~ TC-400-716-MC 3190-279 <1.25:11 (25)  Hex Solder Clamp SIS 14 (36) 140 (356) 0.268 (121.6)
8.7-16 DIN Male  RightAngle  TC-400-716MC-RA  3190-1671 <1.25:1 (<3) Hex Solder Clamp AS 24 (615 1.88 (47.8) 0.35 (159)
9.7-16 DIN Male  Right Angle  EZ-400-716M-RA-X  3190-2545 <1.35:1 (6) Hex Spring Finger Crimp  A/G 16 (41.7) 175 (443) 0374 (0.17)
10. BNC Male Straight Plug TC-400-BM-X 3190-6232 <1.30:1 (4) Knurl Solder Crimp A/G 1.8 (46.8) 060 (145 0630 (286)
11. BNC Male Straight Plug EZ-400-BM-X 3190-2852 <1.35:11 (2) Knurl ~ Spring Finger Crimp ~ AIG 1.7 (427) 056 (142) 0.066 (29.9)
12. BNC Male Right Angle EZ-400-BM-RA-X  3190-2847 <1.35:1 (2) Knurl  Spring Finger Crimp ~ A/G 19 (48.0) 132 (335) 0.097 (44.0)
13. HN Male Straight Plug TC-400-HNM 3190-923 <1.25: (<1)  Knurl Solder Clamp S/G 23 (59.2) 088 (224) 025 (113.4)
14. HN Male Right Angle  TC-400-HNM-RA  3190-2541 <1.25:1 (25)  Hex Solder Crimp AG 16 (414) 156 (396) 0.198 (90.0)
15. UHF Male Straight Plug EZ-400-UM 3190-997 <1.25:1 (2.5) Knurl Spring FingerCrimp  N/G 1.8 (48) 0.80 (20.3) 0.076 (34.4)
16. Mini-UHF Straight Plug ~ TC-400-MUHF 3190-520 <1.25:1 (2.5) Knurl Solder Crimp N/G 1.1 (28) 050 (12.7) 0.020 9.1)
17. N Female Straight Jack TC-400-NFC 3190-299 <1.25:1 (25) NA Solder Clamp N/S 16 (41) 075 (19.1) 0.119 (54.0)
18. N Female Straight Jack EZ-400-NF-X 3190-2818 <1.25:1 (25) N/A Spring Finger Crimp  N/G 1.8 (45) 066 (16.8) 0.105 (47.6)
19. N Female Straight Jack TC-400-NF-X 3190-2815 <1.25:1 (25) NA Solder Crimp N/G 18 (450 066 (168) 0.105 (47.6)
20. N Female Bulkhead Jack  EZ-400-NF-BH 3190-518" <1.25:11 (25) N/A  Spring Finger Crimp  N/G 1.8 (46) 088 (224) 0.102 (46.3)
21. N Female Bulkhead Jack TC-400-NFC-BH (A) 3190-872 <1.25:1 (25) NA Solder Clamp A/G 18 (46) 088 (224) 0.145 (65.8)
22. N Male Straight Plug SC-400-NM 3190-1454 <1.25:1 (25) Knurl Solder Crimp NG 15 (38 075 (191) 0.090 (40.8)
23. N Male Straight Plug TC-400-NMC 3190-6077 <1.25:1 (2.5) Knurl Solder Clamp N/G 15 (38) 0.70 (17.8) 0.121 (54.9)
24. N Male Straight Plug EZ-400-NMC-2-D  3190-2640 <1.25:1 (2.5) Hex/KnurlSpring FingerClamp N/G 1.5 (38) 0.75 (19.1) 0.121 (54.9)
25. N Male Straight Plug  EZ-400-NMH-X  3190-2590 <1.25:1 (10) Hex/KnurlSpring FingerCrimp A/G 1.5 (38) 0.89 (22.6) 0.103 (46.8)
26. N Male Straight Plug  TC-400-NMH-X  3190-2626 <1.25:1 (10) Hex/Knurl Solder Crimp A/G 15 (38) 0.89 (22.6) 0.113 (51.3)
27. N Male Right Angle  EZ-400-NMH-RA-X  3190-2638 <1.35:1 (6) Hex/KnurlSpring Finger Crimp ~ A/G  1.87 (47) 142 (36.0) 0.177  (80.2)
28. N Male Right Angle  TC-400-NMH-RA-SS  3190-1668 <1.25:1 (2.5)  Hex Solder Crimp SS/G 15 (38.1) 0.89 (26) 0.130  (59.0)
29. N Male Right Angle ~ TC-400-NMH-RA-D  3190-2293° <1.35:1 (6) Hex/Knurl  Solder ~Crmp AG 18 (46) 125 (31.8) 0.130 (59.0)
30. N Male Right Angle  TC-400-NMC-RA (A) 3190-870 <1.35:1 (2.5)  Hex Solder Clamp A/G 18 (46) 125 (31.8) 0.150 (68.0)
31. N Male Reverse Polarity TC-400-NM-RP 3190-960 <1.25:1 (2.5) Knurl Solder Crimp NG 15 (38) 075 (19.1) 0.090 (40.8)
32. QN Male Straight Plug EZ-400-QNM-X 3190-2979 <1.25:11 (6) Hex Spring Finger Crimp  A/G 15 (38) 0.89 (22.6) 0.103 (46.8)
33. QN Male Staright Plug TC-400-QNM-X 3190-6212 <1.25:1 (6) Hex Solder  Crimp AG 20 (50.2) 0.74 (18.9) 0.103  (46.8)
34. QN Male Right Angle ~ EZ-400-QNM-RA-X  3190-2981 <1.25:1 (6) Hex Spring Finger Crimp ~ AG 1.9 (47.00 142 (36.0) 0.177 (80.2)
35. QN Female Straight Jack EZ-400-QNF-X 3190-2980 <1.25:1 (6) N/A  Spring Finger Crimp ~ A/G 1.8 (45.0) 066 (16.8) 0.105 (47.6)
36. SMA Male Straight Plug TC-400-SM-X 3190-3046 <1.25:1 (8) Hex Solder Crimp NG 12 (29) 050 (127) 0.032 (14.5)
37. SMA Female  Straight Jack TC-400-SF-X 3190-6174 <1.35:1 (6) N/A Solder Crimp AG 12 (29.7) 050 (127) 0.026 (12.0)
38. TNC Female  Reverse Polarity TC-400-TF-RP ~ 3190-1063 <1.25:1 (25) NA Solder Crimp N/G 18 (46) 055 (140) 0.074 (33.6)
39. TNC Female  Reverse Polarity EZ-400-TF-RP 3190-795 <1.25:1 (2.5) N/A  Spring Finger Crimp AG 18 (46) 055 (14.0) 0.074  (33.6)
40. TNC Female  Straight Jack EZ-400-TF-X 3190-3049 <1.25:1 (6) N/A  Spring Finger Crimp ~ A/G 18 (45) 055 (14.0) 0.074 (33.6)
41. TNC Female  Straight Jack TC-400-TF-X 3190-3051 <1.25:1 (6) N/A Solder Crimp A/G 18 (4500 055 (14.0) 0.074 (336)
42. TNC Male Straight Plug TC-400-TM-X 3190-2532 <1.25:1 (6) Hex/Knurl Solder Crimp AG 19 (48) 067 (175 0.075 (34.3)
43. TNC Male Straight Plug EZ-400-TM-X 3190-2533 <1.25:1 (6) Hex/KnurlSpring Finger Crimp ~ A/G 1.9 (48) 067 (175) 0.075 (34.3)
44. TNC Male Reverse Polarity TC-400-TM-RP 3190-1062 <1.25:1 (2.5)  Knurl Solder  Crimp NG 17 (43) 059 (15.0) 0.074  (33.6)
45. TNC Male Reverse Polarity EZ-400-TM-RP 3190-794 <1.25:11 (25) Knurl Spring Finger Crimp AG 17 (43) 059 (15.0) 0.074  (33.6)
46. TNC Male Right Angle TC-400-TM-RA-D  3190-2671 <1.35:1 (6) Hex/Knurl Solder Crimp AG 14 (35 141 (358 0.130 (59.0)
47. TNC Male Right Angle EZ-400-TM-RA-X  3190-2800 <1.24:1 (6) Hex Spring Finger Crimp ~ A/G 2.0 (50.00 0.62 (157) 0.130  (59.0)
48. TNC Male Right Angle RP TC-400-TM-RP-RA-D 3190-6147 <1.35:1 (6) Hex Solder Crimp AG 14 (36.0) 120 (30.3) 0.130 (59.0)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector *Available in bulk pack
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TC-400-BM-X "',':':- ai EZ-400-BM-X EZ-400-BM-RA-X TC-400-HNM
3190-6232 3190-2852 3190-2847 3190-923
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-400-HNM-RA : TC-400-MUHF ‘ ]
3190-2541 3190-997 3190-520

TC-400-NFC

3190-299
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Qi EZ-400-NF-X \ _ TC-400-NF-X £ 10010 ' TC-400-NFC-BH (A)
3190-2818 ‘ 3190-2815 3190-518 3190-872
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SC-400-NM TC-400-NMC
3190-1454 o 3190-6077

EZ-400-NMC-2-D EZ-400-NMH-X
3190-2640 3190-2590

26 27
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.
g TC-400-NMH-X EZ-400-NMH-RA-X
3190-2626 3190-2638
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28 B TC400NMH-RASS |29 400-NMH-RA-D L TC-400-NMC-RA (A) 31 .
3190-1668 AToroa q‘; 8190870 ‘ﬁ‘-
" X I .-b:c‘l =T
\ ] TC-400-NM-RP
r , 3190-960
32 33 34 A 35
Te— \ / — H
EZ-400-QNM-X TC-400-QNM-X Q " EZ-400-QNM-RA-X EZ-400-QNF-X ~——
3190-2979 3190-6212 3190-2981 3190-2980
* 20 @® ' - = =
. = N . ‘
ﬁ T e W B
= B ~ - i
T‘;;‘;%‘.’gﬁﬁ”gx TC-400-SF-X = TC-400-TF-RP / 3190-1063 EZ-400-TF / 3190-3049
3190-6174 EZ-400-TF-RP / 3190-795 TC-400-TF-X / 3190-3051
42-43 44-45 — 46-47 TC-400-TM-RA-D 48
6 ‘.ﬁ 3190-2671 &
e EZ-400-TM-RA-X %,_‘
y . : ==
- , 3190-2800 B
TC-400-TM-X / 3190-2532 TC-400-TM-RP / 3190-1062 = ®
EZ-400-TM-X / 3190-2533 EZ-400-TM-RP / 3190-794 3190-6147
WSB-400
3109-394
GK-S400TT
.\\ =
i
e’ S
HG-400T “ = IPB-400-NM IPB-400-NF
" 3109-417-1 3109-417-2

Hoisting Grip HG-400T HG-400T
Ground Kit GK-S400TT GK-S400TT
Weather Proof Boots  3109-417-1 IPB-400 NM
Weather Proof Boots ~ 3109-417-2 IPB-400 NM
Weather Seal Strain 3109-394 WSB-400

Relief Boots

Description

Laced Type (each)
Standard Ground Kit (each)
LMR-400 Male IP boot suitable for type N, TNC, BNC, 4310, 4195
LMR-400 Female IP boots suitable for type N, TNC, BNC, 4310, 4195
Weather seal strain relief boots (10 pk) for use with most popular

LMR-400-X series connectors

28
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T~ - A
CT-U
R 181 CT-400/300 ’ TK-400EZ
3190-666 - 3190-1601
DBT-U CST-400 ccrg '
3192-001 3192-004 3192-165
RB-CST
3192-086 - /
/\ S, A -
o = 9 ST-400C-2 GST-400 - .
? [ 3190-1972 3190-2174 3190-421
Install Tools
Part Stock
Type Number Code Description
Crimp Tool CT-U 3192-181 Crimp Handle
Crimp Dies Y1719 3190-202 429" Hex Dies
Crimp Tool CT-400/300 3190-666 Crimp tool for LMR 400 connectors
Crimp Rings CR-400 3190-830 Crimp rings for TC/EZ-400 connectors (package of 10)
Strip Tool ST-400C-2 3190-1972 Prep tool for EZ-400-NMC-2 two piece clamp style connector
Strip Tool CST-400 3192-004 Combination prep tool for LMR-400 crimp and clamp style connectors
Mid-Span Strip Tool GST-400 3190-2174 For ground strap attachment
Replacement Blades RB-456 3190-421 Replacement blades for Strip Tool
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Tool Kit TK-400EZ 3190-1601 Tool kit for LMR-400 Crimp Connectors (includes CCT-02, CST-400,
CT-400/300, Tool Pouch)
Replacement Blade Kit  RB-CST 3192-086 Replacement blade kit for all CST strip tools

(800) TMS-COAX + www.timesmicrowave.com

29




L 4
7F|' IMES wmicrowave sysTems

LMR® lite-195
Flexible Low Loss Communications Coax
Ideal for...
 Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP,
WiMax, SCADA, Mobile Antennas) requiring an easily routed,
low loss RF cable
* Drop-in replacement for RG-58 and RG-142

* LMR-LW is a lightweight low loss coaxial cable connectors employ crimp outer attachment using standard
that employs an aluminum braid shield instead of the hex crimp sizes.

traditional tinned copper shield. LMR-LW has been ¢ Cable Assemblies: All LMR-LW cable types are
designed and engineered with a combination of electrical, available as pre-terminated cable assemblies.
physical and mechanical properties that reduce weight

and cost. Part Description Stock
Part Number Application Jacket Color Code
LMR-LW195 Outdoor PE Black 45110

* Flexibility and bendability that are hallmarks of —re_royemyiene
LMR are also the same for LMR-LW. The flexible
outer conductor enables the tightest bend radius

Construction Specifications

) o ¢ Description Material In. )
available for any cable of similar size and performance. | . o Sl 2 0037  (0.94)
*Low Loss is another hallmark feature of LMR-LW. | pigjectric Foam PE 0.110  (2.79)
Size for size LMR" has the lowest loss of any flexible | Outer Conductor Aluminum Tape 0.116  (2.95)
cable and comparable loss to semi rigid hard-line cables. | Overall Braid Aluminum 0.139  (3.59)

* RF Shielding is 50 dB greater than typical single [ Jacket (See table above) _ 0.195  (4.99)
shielded coax (40 dB). The multi-ply bonded foil outer Mechanical Specifications
conductor is rated conservatively at > 90 dB (i.e. >180 I EITnEUEatSIe Units US (metric)
dB between two adjacent cables). Bend Radius: installation in. (mm) 05  (12.7)
* Weatherability: LMR-LW cables designed for | Bend Radius: repeated in. (mm) 2 (50.8)
outdoor exposure incorporate the best materials for UV | Bending Moment S () LR
Weight lo/ft (kg/m) 015 (0.022)

resistance and have life expectancy in excess of 20 years. Tensile Strength b (kg) 40 18.2)
e Connectors: LMR-LW uses the same connectors, | pat plate Crush lofin. (kg/mm) 15 (0.27)
tools and installation accessories as standard LMR®. A
wide variety of connectors are available for LMR-LW195

Environmental Specifications

. . . . Performance Propert °F

mCqumg allcommoninterfacetypes, revgrse polarity, and Installation Temperature Range -40/+185  -40/+85

achoice of solder or non-solder center pins. Most LMR | 151296 Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85
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Attenuation vs. Frequency (typical)

100.0

10.0

Attenuation
(db per 100 feet)

-
o

Electrical Specifications

Performance Property Units us
Velocity of Propagation % 80
Dielectric Constant NA 1.56
Time Delay nS/ft (nS/m) 1.27
Impedance ohms 50
Capacitance pF/ft (pF/m) 25.4
Inductance uH/ft (uH/m) 0.064
Shielding Effectiveness dB >90
DC Resistance

Inner Conductor ohms/1000ft (/km) 7.6

Outer Conductor ohms/1000ft (/km) 18.1
Voltage Withstand Volts DC 1000
Jacket Spark Volts RMS 3000
Peak Power kW 2.5

(metric)

@.17)

(83.3)
(0.21)

(24.9)
(59.4)

Frequency (MHz)

-
o

Frequency (MHz)

Attenuation dB/100 ft
Attenuation dB/100 m
Avg. Power kW

100 1,000

900 1500

1800

25 4.4 5.4 7.8 11.1 14.5 16.0
8.4 14.6 17.7 255 36.5 47.7 52.5
0.68 0.39 0.32 0.22 0.16 0.12 0.11

10,000

2000 2500 5800

16.9
55.4
0.10

19.0 29.9 35.7
624 98.1 117.1
0.09 0.06 0.04

\ 4
7F|' IMES microwave sysTEMS

Sea Level; dry air; atmospheric pressure; no solar loading

Calculate Attenuation = (0.356859) « VFMHz + (0.000470) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);

(800) TMS-COAX * www.timesmicrowave.com
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LMR® lite-200
Flexible Low Loss Communications Coax

Ideal for...
 Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP,
WiMax, SCADA, Mobile Antennas) requiring an
easily routed, low loss RF cable

o
=
S

®
—
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=
]

Part Description Stock Construction Specifications
Part Number Application Jacket Color Code Description WEACHEL
LMR-LW200 Outdoor PE Black 45022 Inner Conductor Solid BC 0.044 (1.12)
PE = Polyethylene Dielectric Foam PE 0.116 (2.95)
Outer Conductor Aluminum Tape 0.121 (3.07)
Environmental Specifications Overall Braid Aluminum 0.144  (3.66)
Performance Propert °F 3 Jacket (See table) 0.195  (4.95)
Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85 Mechanical Specifications
Operating Temperature Range -40/+185  -40/+85 Performance Property Units (metric)
Bend Radius: installation in. (mm) 0.5 (12.7)
Bend Radius: repeated in. (mm) 2 (50.8)
Bending Moment ft-Ib (N-m) 0.2 (0.27)
Weight Ib/ft (kg/m) .015 (.022)
Tensile Strength Ib (kg) 40 (48)
Flat Plate Crush Ib/in. (kg/mm) 15 (0.27)

Electrical Specifications

Performance Property Units US (metric)
Velocity of Propagation % 83

Dielectric Constant NA 1.45

Time Delay nS/ft (nS/m) 1.22 (4.02)
Impedance ohms 50

Capacitance pF/ft (pF/m) 245 (80.3)
Inductance uH/ft (uH/m) 0.061 (0.20)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  5.36 (17.6)
Outer Conductor ohms/1000ft (/km)  18.1 (59.4)
Voltage Withstand Volts DC 1000

Jacket Spark Volts RMS 3000

Peak Power kW 2.5

50 (800) TMS-COAX ¢ www.timesmicrowave.com
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Attenuation vs. Frequency (typical)

100.0
58
=o
32 100
g8
<3
1.0
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 150 220 450 900 1500 1800 2000 2500 5800
Attenuation dB/100 ft 1.8 2.3 4.0 4.8 7.0 9.9 12.9 14.2 15.0 169 264 31.3
Attenuation dB/100 m 5.8 75 1341 159 2238 32.6 42.4 46.6 49.3 554 86.5 102.8
Avg. Power kW 1.02 0.79 0.45 0.37 0.26 0.18 0.14 0.13 0.12 0.11 0.07 0.06

Calculate Attenuation =
(0.320900) VFMHz + (0.000330) » FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading

(800) TMS-COAX * www.timesmicrowave.com 51
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LMR® lite-240
Flexible Low Loss Communications Coax
ldeal for...
 Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs (e.g. WLL, GPS, LMR,
Mobile Antennas)
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP,
WiMax, SCADA, Mobile Antennas) requiring an
easily routed, low loss RF cable

o
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Part Description Stock Construction Specifications

Part Number Application Jacket Color Code Description Material )
LMR-LW240 OVEEe] PE_ Black 45021 Inner Conductor Solid BC 0.056 (1.42)
PE = Polyethylene Dielectric Foam PE 0.150 (3.81)
Environmental Specifications Quter Cond.uctor AIumlnu.m Tape 0.155 (3.94)
) Overall Braid Aluminum 0.178 (4.52)

Performance Property ‘F - See tabl 0.240 (6.10
Installation Temperature Range -40/+185  -40/+85 acxe Seeliablo) - (630)
porating “empera’ure mange hl h Performance Property Units us (metric)

Bend Radius: installation in. (mm) 0.75 (19.1)

Bend Radius: repeated in. (mm) 2.5 (63.5)

Bending Moment ft-Ib (N-m) 0.25 (0.39)

Weight Ib/ft (kg/m) .026  (0.039)

Tensile Strength Ib (kg) 80 (36.3)

Flat Plate Crush Ib/in. (kg/mm) 20 (0.36)

Electrical Specifications

Performance Property Units uUs (metric)
Velocity of Propagation % 83

Dielectric Constant NA 1.42

Time Delay nS/ft (nS/m) 1.21 (3.97)
Impedance ohms 50

Capacitance pF/ft (pF/m) 24.2 (79.4)
Inductance uH/ft (uH/m) 0.060 (0.20)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km) 3.2 (10.5)
Outer Conductor ohms/1000ft (/km)  14.4 (47.2)
Voltage Withstand Volts DC 1500

Jacket Spark Volts RMS 5000

Peak Power kW 5.6

52 (800) TMS-COAX ¢ www.timesmicrowave.com
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Attenuation vs. Frequency (typical) -
100.0
88 10.0
28
<3
1.0
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 150 220 450 900 1500 1800 2000 2500 5800
Attenuation dB/100 ft 1.3 17 30 37 53 7.6 99 109 1.5 129 204 24.3
Attenuation dB/100 m 44 57 99 120 173 248 324 356 377 424 66.8 79.7
Avg. Power kW 149 115 066 054 038 026 020 018 017 0.15 0.10 0.08

Calculate Attenuation =
(0.242080) *NFMHz + (0.000330) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR lite®-400

Flexible Low Loss Communications Coax

Ideal for...

* Drop-in replacement for RG-8/9913 Air-Dielectric type Cable

* Jumper Assemblies in Wireless Communications Systems

» Short Antenna Feeder runs

* Any application (e.g. WLL, GPS, LMR, WLAN, WISP,
WiMax, SCADA, Mobile Antennas) requiring an

easily routed, low loss RF cable

Part Description

Part Number Application Jacket Color
LMR-LW400 Outdoor PE Black 45001
LMR-LW400-DB Outdoor PE Black 45091

PE = Polyethylene

Environmental Specifications

Performance Propert °F

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Construction Specifications

Description Material )
Inner Conductor Solid BCCAI 0.108 (2.74)
Dielectric Foam PE 0.285 (7.24)
Outer Conductor Aluminum Tape 0.291 (7.39)
Overall Braid Aluminum 0.320 (8.13)
Jacket (See table) 0.405 (10.29)

Mechanical Specifications

Performance Property Units us (metric)
Bend Radius: installation in. (mm) 1.00 (25.4)
Bend Radius: repeated in. (mm) 4.0 (101.6)
Bending Moment ft-Ib (N-m) 0.5 (0.50)
Weight lb/ft (kg/m) .050  (0.075)
Tensile Strength Ib (kg) 160 (72.6)
Flat Plate Crush Ib/in. (kg/mm) 40 (0.71)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 84

Dielectric Constant NA 1.38

Time Delay nS/ft (nS/m) 1.20 (3.92)
Impedance ohms 50

Capacitance pF/ft (pF/m) 23.9 (78.4)
Inductance uH/ft (uH/m) 0.060 (0.20)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  1.39 (4.6)
Outer Conductor ohms/1000ft (/km) 6.1 (20.0)
Voltage Withstand Volts DC 2500

Jacket Spark Volts RMS 8000

Peak Power kW 16
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Attenuation vs. Frequency (typical)
10.0
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= 1.0
0.1
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 150 220 450 900 1500 1800 2000 2500 5800
Attenuation dB/100 ft 07 09 15 19 27 39 51 57 60 68 108 130
Attenuation dB/100 m 22 29 50 61 89 128 168 186 196 222 355 427
Avg. Power kW 333 257 147 120 083 058 044 040 037 033 021 0.17

Calculate Attenuation =
(0.122290) ~NFMHz + (0.000260) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR® lite-600
Flexible Low Loss Communications Coax
ldeal for...
* Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP,
WiMax, SCADA, Mobile Antennas) requiring an
easily routed, low loss RF cable
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Construction Specifications

Part Description Stock

Description Material In. (mm)

Part Number Application Jacket Color Code

LMR-LW600 Outdoor PE  Black 45003 Inner Conductor Solid BCCAI 0.176  (4.47)
PE = Polyethylene Dielectric Foam PE 0.455 (11.56)
- — - Outer Conductor Aluminum Tape 0.461 (11.71)
SO O L S e L Overall Braid Aluminum 0490  (12.45)
Performance Property i Jacket (see table) 0.590 (14.99)
Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85 - - g- "
Operating Temperature Range -40/+185  -40/+85 Mechanical Spgclflcatlons .
Performance Property Units us (metric)
Bend Radius: installation in. (mm) 1.50 (38.1)
Bend Radius: repeated in. (mm) 6.0 (152.4)
Bending Moment ft-Ib (N-m) 2.75 (3.73)
Weight Ib/ft (kg/m) .099 (.147)
Tensile Strength Ib (kg) 260 (118.0)
Flat Plate Crush Ib/in. (kg/mm) 60 (1.07)

Electrical Specifications

Performance Property Units Us (metric)
Velocity of Propagation % 85

Dielectric Constant NA 1.32

Time Delay nS/ft (nS/m) 1.17 (3.83)
Impedance ohms 50

Capacitance pF/ft (pF/m) 23.4 (76.6)
Inductance uH/ft (uH/m) 0.058 (0.19)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  0.53 (1.7)
Outer Conductor ohms/1000ft (/km) 4.4 (14.8)
Voltage Withstand Volts DC 4000

Jacket Spark Volts RMS 8000

Peak Power kW 40
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Attenuation
(db per 100 feet)
—

o

0.1
10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz) 150 220 450 900 1500 1800 2000 2500 5800
Attenuation dB/100 ft 0.4 0.5 1.0 1.2 1.7 2.5 3.3 3.7 3.9 4.4 7.3 8.8
Attenuation dB/100 m 1.4 1.8 3.2 3.9 5.6 8.2 10.9 121 128 145 238 29.0
Avg. Power kW 5.51 4.24 241 197 135 0.93 0.70 063 059 052 0.32 0.26

Calculate Attenuation =
(0.075550) » \'FMHz + (0.000260) + FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-195-UF

UltraFlex Communications Coax

Ideal for...

* Jumper Assemblies in Wireless Communications Systems

» Short Antenna Feeder runs

* Any application that requires additional flexibility

* LMR"- UltraFlex has a stranded center conductor
and rubber outer jacket designed for multiple bending/
flexing cycles. It is used for both indoor and outdoor
applications.

* Flexibility and bendability are hallmarks of the LMR-
UF cable design. The flexible outer conductor enables
the tightest bend radius available for any cable of
similar size and performance.

* Low Loss is another hallmark feature of LMR-
UF. Size for size LMR has the lowest loss of any flexible
cable and comparable loss to semirigid hard-line cables.

* RF Shielding is 50 dB greater than typical single
shielded coax (40 dB). The multi-ply bonded foil outer
conductor is rated conservatively at>90 dB (i.e. >180
dB between two adjacent cables).

* Weatherability: LMR-UF cables are designed for
outdoor exposure and have a life expectancy in excess
of 10 years.

* Connectors: Awide variety of connectors are available
for LMR cable, including all common interface types,
reverse polarity, and solder-on center pins. Most LMR
connectors employ crimp outer attachment using standard
hex crimp sizes.

* Cable Assemblies: All LMR-UF cable types are
available as pre-terminated cable assemblies. Refer to
the section on FlexTech for further details.

Part Description

Stock

Part Number Jacket Color Code

Application

LMR-195-UF Indoor/Outdoor TPE Black 54212

Construction Specifications

Description Material In. (mm)
Inner Conductor Stranded BC 0.038 (0.97)
Dielectric Foam Polyethylene 0.110 (2.79)
Outer Conductor Aluminum Tape 0.116 (2.95)
Overall Braid Tinned Copper 0.139 (3.53)
Jacket Black Thermoplastic Elastomer 0.195 (4.95)

Mechanical Specifications

Performance Property Units us (metric)
Bend Radius: installation in. (mm) 0.5 (12.7)
Bend Radius: repeated in. (mm) 2 (50.8)
Bending Moment ft-Ib (N-m) 0.1 (0.14)
Weight Ib/ft (kg/m) 0.021 (0.03)
Tensile Strength Ib (kg) 40 (18.2)
Flat Plate Crush Ib/in. (kg/mm) 10 (0.18)

Environmental Specifications
Performance Property = °C

Installation Temperature Range  -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 74

Dielectric Constant NA 1.56

Time Delay nS/ft (nS/m) 1.27 (4.17)
Impedance ohms 50

Capacitance pF/ft (pF/m) 254 (83.3)
Inductance uH/ft (uH/m) 0.064 (0.21)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km) 9.5 (31.2)

Outer Conductor ohms/1000ft (/km) 4.9
Voltage Withstand Volts DC 1000
Jacket Spark Volts RMS 3000
Peak Power kW 25
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Attenuation vs. Frequency (typical)
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1.0 10 100 1,000 10,000
Frequency (MHz)

Attenuation dB/100 ft
Attenuation dB/100 m
Avg. Power kW

1500 1800 2000 2500 5800

150

220 450 900

2.3 3.0 5.3 6.4 9.3 13.2 17.3 19.0 20.1 226 35.6
7.7 9.9 17.3 21.1 30.4 43.4 56.77 62.4 65.9 742 116.7
0.78 0.61 0.35 0.28 0.20 0.14 0.10 0.09 0.09 0.08 0.05

Calculate Attenuation = (0.424232)

Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);

MHz + (0.000563) * FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)

Sea Level; dry air; atmospheric pressure; no solar loading

1 e 3. 4.
-, ."‘l ==y K b """:'Ft
P -_F 2 L —— v m
." A —
5 = =
5 TC-195-NMH-X TC-195-SM-SS-X — TC-195-TM-X TC-195-FMEF-X
3190-2880 3190-2878 3190-2879 3190-6249

ot

Sees

TC-195-FMEM-X

3190-6250
Inner  Quter Finish*
Con neCtOrS Part Stock VSWR** Coupling Contact Contact Body
Interface Description Number Code Attach Attach  /Pin
1. N Male Straight Plug ~ TC-195-NMH-X  3190-2880 <1.25:1 (2.5) Knurl Solder  Crimp SIG 15 (38.1) 0.75(19.1) 0.073 (33.1)
2. SMA Male Straight Plug TC-195-SM-SS-X  3190-2878 <1.25:1 (2.5) Hex Solder Crimp SS/G 1.0 (25.4) 0.32 (8.1) 0.015 (6.8)
3. TNC Male Straight Plug ~ TC-195-TM-X  3190-2879 <1.25:1 (2.5) Knurl Solder  Crimp S/G 1.4 (356) 0.59(15.0) 0.045 (20.4)
4. FME Female Straight Jack TC-195-FMEF-X  3190-6249 <1.25:1 (2) Hex Solder Crimp AG 1.2 (29.3) 0.36 (9.2) 0.240 (6.1)
5. FME Male Straight Plug  TC-200-FMEM-X  3190-6250 <1.25:1 (2) Hex Solder Crimp A/G 1.1 (28.1) 0.42(10.8) 0.421 (10.7)

CT-240/200/195/1
3190-667

CCT-02
3192-165

Install Tools

Number

Part

Description

Crimp Tool CT-240/200/195/100 3190-667 Crimp tool for LMR-100, 195, 200 and 240 connectors
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
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LMR®-200-UF
UltraFlex Communications Coax

Ideal for...
 Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs
* Any application that requires additional flexibility

Part Description

Stock
Code

Part Number Application Jacket Color

LMR-200-UF Indoor/Outdoor TPE Black 54042

Environmental Specifications

o c Construction Specifications

Material In. (mm)

Performance Property

Description

Installation Temperature Range  -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85 Inner Conductor Stranded BC 0.044 (1.12)
Operating Temperature Range ~ -40/+185  -40/+85 Dielectric Foam Polyethylene 0.116 (2.95)
Outer Conductor Aluminum Tape 0.121 (3.07)
Electrical Specifications Overall Braid Tinned Copper 0.144 (3.66)
Performance Property Units us (metric) Jacket Black Thermoplastic Elastomer 0.195 (4.95)
Velocity of Propagation % 83
Dielectric Constant NA 1.45 Mechanical Specifications
Time Delay nS/ft (nS/m) 1.22 (4.02) Performance Property Units US  (metric)
Impedance ohms 50 o . .
Capacitance oF/it (oF/m) 245 (80.3) Bend Rad!us: installation !n. (mm) 0.5 (12.7)
Inductance uH/ft (uH/m)  0.061 (0.20) Bend Radius: repeated in. (mm) 2. (508
Shielding Effectiveness dB =90 Bending Moment ft-Ib (N-m) 0.1 (0.14)
Inner Conductor ohms/1000ft (/km) 7.5 (24.6) Tensile Strength b (kg) 40 (18.2)
Outer Conductor ohms/1000ft (/km) 4.9 (16.1) Flat Plate Crush Ib/in. (kg/mm) 10 (0.18)
Voltage Withstand Volts DC 1000
Jacket Spark Volts RMS 3000
Peak Power kW 25

Attenuation vs. Frequency (typical)

. 100.0

53

88 10.0

<2 1.0
10

Attenuation dB/100
Attenuation dB/100
Avg. Power kW

150

100

220

ft 2.1 2.7 4.8 5.8
m 7.0 9.0 15.7 19.0
095 0.73 042 0.35

1,000 10,000
Frequency (MHz)
450 900 1500 1800 2000 2500 5800
8.3 11.9 15.5 171 18.0 20.2 31.6
27.4 39.1 50.9 55.9 59.1 66.4 103.8
0.24 0.17 0.13 0.12 0.11 0.10 0.06

Calculate Attenuation = (0.385082) NFMHz + (0.000396) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading
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TC-200-SM
3190-612

TC-200-BM-X TC-200-MUHF j TC-200-NM
3190-2883 3190-444 3190-224

TC-200-SM-RP
3190-327

TC-200-TMC
3190-240

TC-200-FMEF-X

© TC-200-TF 3190-6249

3190-263

TC-200-FMEM-X %
3190-6250

Inner  Outer Finish*
Connec':ors Part Stock VSWR** Coupling Contact Contact Body Length Width Weight

Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)

1. BNC Male Straight Plug ~ TC-200-BM-X  3190-2883 <1.25:1 (25)  Knurl Solder  Crmp  S/G 1.7 (432) 056 (14.2) 0.045(20.4)
2. Mini-UHF Straight Plug ~ TC-200-MUHF ~ 3190-444 <1.25:1 (25)  Knurl Solder Crmp NG 1.1 (27.9) 045 (11.4) 0.015 (6.8)
3. N Male Straight Plug ~ TC-200-NM 3190224 <1.251 (25)  Knurl Solder Crmp  S/G 15 (38.1) 0.75 (19.1) 0.073(33.1)
4. SMA Male Straight Plug ~ TC-200-SM 3190-612 <1.25:1 (8) Hex Solder Crmp  SS/G 1.0 (254) 032 (8.1) 0.015 (6.8)
5. SMA Male Reverse PolarityTC-200-SM-RP  3190-327 <1.25:1 (25)  Hex Solder  Crmp  SS/G 1.0 (254) 032 (8.1) 0.015 (6.8)
6. TNC Male Straight Plug ~ TC-200-TMC ~ 3190-240 <1.25:1 (25)  Knurl Solder Clamp  S/G 1.7 (432) 059 (15.0) 0.045(20.4)
7.TNC Female  Straight Jack  TC-200-TF 3190-263 <1251 (25)  NA Solder  Crmp  N/G 1.3 (33.0) 057 (14.5) 0.033(15.0)
8. FME Female  Straight Jack TC-200-FMEF-X  3190-6249 <1.25:1 (2) Hex Solder Crmp  A/G 12 (29.3) 036 (9.2) 0.240 (6.1)
9. FME Male Straight Plug  TC-200-FMEM-X ~ 3190-6250 <1.25:1 (2) NA Solder  Crmp  A/G 1.1 (28.1) 042 (10.8) 0.421(10.7)

GK-S200TT

Hardware Accessories

Description “@

Ground Kit GK-S200TT GK-S200TT Standard Ground Kit (each)

Install Tools

Part

CCT-02
Number Description 3192-165

Crimp Tool CT-240/200/195/100  3190-667 Crimp tool for LMR-100, 195, 200
and 240 connectors

Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool

CT-240/200/195/1
3190-667

(800) TMS-COAX * www.timesmicrowave.com 61
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LMR®-240-UF
UltraFlex Communications Coax

Ideal for...
* Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs (e.g. WLL, GPS, LMR,
Mobile Antennas)
* Any application that requires additional flexibility

Part Description

Part Number Application Jacket Color

LMR-240-UF Indoor/Outdoor TPE Black 54041 - T =
Construction Specifications

LMR-240-UF-FR Indoor/Outdoor FRPE Black 54143 Description Material

Environmental Specifications Inner Conductor Stranded BC 0.056 (1.42)
Performance Property oF G Dielectric Foam Polyethylene 0.150 (3.81)
Installation Temperature Range  -40/+185  -40/+85 ity Cond.uctor Al.uminum fbe TRl ((€en)
Storage Temperature Range -94/+185  -70/+85 Overall Braid Tinned Copper DU (]
Operating Temperature Range -40/+185  -40/+85 Jacket (See Table) 022 (1Y)

Electrical Specifications Mechanical Specifications
Performance Property Units us (metric) Performance Property Units us
Velocity of Propagation % 80 Bend Radius: installation in. (mm) 0.75 (19.1)
Dielectric Constant NA 1.42 Bend Radius: repeated in. (mm) 25 (63.5)
Time Delay nS/ft (nS/m) 1.21 (3.97) Bending Moment ft-lo (N-m) 0.125  (0.17)
Impedance ohms 50 Weight Ib/ft (kg/m) 0.034  (0.05)
lczpaf”ance pm: EPE// "‘)) 023620 ggz-g; Tensile Strength Ib (kg) 80  (36.3)
nductance u uH/m . . )
SHBIGIETeeansas dB 90 Flat Plate Crush Ib/in. (kg/mm) 13 (0.23)
DC Resistance
Inner Conductor ohms/1000ft (/km)  4.28 (14.1)
Outer Conductor ohms/1000ft (/km)  3.89 (12.8)
Voltage Withstand Volts DC 1500
Jacket Spark Volts RMS 5000
Peak Power kW 5.6
- 100.0
§8 =
23 100 BER == o
£2 IR
<3 e
1.0 49 100 1,000 10,000
Frequency (MHz)
50 150 220 450 900 1500 1800 2000 2500 5800

Attenuation dB/100 ft 1.6 2.1 3.6 4.4 6.3 9.1 11.8 13.0 13.8 155 244

Attenuation dB/100 m 5.3 6.8 1.9 14.4 20.8 29.8 38.9 42.8 45.2 509 80.1

Avg. Power kW 1.24 0.96 0.55 0.45  0.31 0.22 0.17 0.15 0.14 0.13 0.08

Calculate Attenuation = (0.290501) «/FMHz + (0.000396) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading
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Connectors

Part
Number

Interface Description

Stock
Code

VSWR**

Coupling
Nut

Quter Finish*
Body
/Pin

Inner
Contact Contact
Attach Attach

1 . 2. 3. 4.
0 - . t =
Y © | x¢ e
I|II - X " A o
L v -
i =)
T gl TC-240-BMC TC-240-MUHF . TC-240-NF-BH-X TC-240-NMH-X
- 3190-242 - B - g
3190-445 3190-2888 3190-2887
6. 7 8.
¢ v -
= — - - ‘-"’-
@ . %
TC-2400L 00, © tc260sMsSX g TC:240-SM : TC-240-TM-X
3190-244 3190-2898 3190-326 - 3190-2797
9. 9 10. 11.
',- "'"\\ "l-\
S il -
TC-240-NMH-RA-D TC-240-FM-X TC-240-FMEM-X %
3190-2426 3190-2891 3190-6251

Length

Freq. (GHz)

in (mm)

Width
in )
)

Weight

)
1. BNC Male Straight Plug TC-240-BMC 3190-242 <1.25:1 (2.5) Knurl Solder  Clamp  S/G .7 (43) 0. (14.2 d (18.1)
2. Mini-UHF Straight Plug ~ TC-240-MUHF 3190-445 <1.25:1 (2.5) Knurl Solder Crimp NG 1.1 (28) 045 (11.4) 0.014 (6.4)
3. N Female Bulkhead Jack TC-240-NF-BH-X  3190-2888 <1.25:1 (2.5) NA Solder Crimp A/G 1.7 (44) 0.88 (22.2) 0.115 (52.2)
4. N Male Straight Plug ~ TC-240-NMH-X  3190-2887 <1.25:1 (2.5) Hex Solder Crimp N/S 15 (38) 0.75 (19.1) 0.086 (39.0)
5. N Male Straight Plug TC-240-NMC 3190-244 <1.25:1 (2.5) Knurl Solder Clamp S/G 15 (38) 0.75 (19.1) 0.082 (37.2)
6. SMA Male Straight Plug TC-240-SM-SS-X  3190-2898 <1.25:1 (10) Hex Solder Crimp SS/G 1.0 (25) 032 (8.1) 0.016 (7.3)
7. SMA Male Reverse PolarityTC-240-SM-RP 3190-326 <1.25:1 (2.5) Hex Solder Crimp SS/G 1.0 (25) 0.32 (8.1) 0.016 (7.3)
8. TNC Male Straight Plug ~ TC-240-TM-X 3190-2797 <1.25:1 (2.5) Knurl Solder Crimp N/S 1.7 (43) 0.59 (15.0) 0.043 (19.5)
9. N Male Right Angle  TC-240-NMH-RA-D 3190-2426 <1.35:1 (6) Hex/Knurl Solder Crimp A/G 1.2 (32.4) 1.22 (31.0) 0.091 (41.7)
10. F Male Straight Plug ~ TC-240-FM-X 3190-2891 <1.25:1 (2.5) Knurl Solder Crimp N/G 1.1 (28) 045 (11.4) 0.014 (6.4)
|11. FME Male Straight Plug  TC-240-FMEM-X__ 3190-6251 <1.25:1 (2) NA Solder  Crimp A/G_1.10(28) 0.42 (10.8) 0.421 (10.7)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair *Available in bulk pack

Hardware Accessories

Part

Ground Kit

Number
GK-S240TT

GK-S240TT

Description

Standard Ground Kit (each)

Crimp Tool

Cutting Tool

Replacement Blade RB-02

Install Tools

CT-240/200/195/100 3190-667
CCT-02 3192-165
3192-166

Description

Crimp tool for LMR-100, 195, 200

and 240 connectors
Cable end flush cut tool

Replacement blade for cutting tool

CCT-02
G K 8240TT 3192-165
CT-240/20 00
3190-667

(800) TMS-COAX * www.timesmicrowave.com
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LMR®-300-UF
UltraFlex Communications Coax

Ideal for...
* Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs
* Any application that requires additional flexibility

L
=
o
o
i
oC
=
]

Construction Specifications

Part Description

Stock Description Material
Part Number Application Jacket Color Code nnerlconduotor Stranded BC 0070 (1.78)
LMR-300-UF Indoor/Outdoor TPE Black 54088 Dielectric Foam Polyethylene 0.190  (4.83)
Outer Conductor Aluminum Tape 0.196 (4.98)
- - - Overall Braid Tinned Copper 0.225 (5.72)
Environmental Specifications Jacket Black Thermoplastic Elastomer 0.300 (7.62)
Performance Property °F °C
Installation Temperature Range  -40/+185  -40/+85 Mechanical Specifications

Storage Temperature Range -94/+185  -70/+85 Performance Property Units us (metric)

Operating Temperature Range -40/+185 -40/+85 o . .
Bend Radius: installation in. (mm) 0.88 (22.2)
Bend Radius: repeated in. (mm) 3.0 (76.2)
Bending Moment ft-Ib (N-m) 0.2 (0.27)
Weight Ib/ft (kg/m) 0.055  (0.08)
Tensile Strength Ib (kg) 120 (54.5)
Flat Plate Crush Ib/in. (kg/mm) 20 (0.36)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 85

Dielectric Constant NA 1.38

Time Delay nS/ft (nS/m) 1.20 (3.92)
Impedance ohms 50

Capacitance pF/ft (pF/m) 23.9 (78.4)
Inductance uH/ft (uH/m) 0.060 (0.20)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  2.96 (9.7)
Outer Conductor ohms/1000ft (/km)  2.21 (7.3)
Voltage Withstand Volts DC 2000

Jacket Spark Volts RMS 5000

Peak Power kW 10
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Attenuation vs. Frequency (typical)
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S
1.0
10 100 1,000 10,000
Frequency (MHz)

150 220 450 900 1500 1800 2000 2500 5800

Attenuation dB/100 ft 1.3 1.6 2.9 3.5 5.1 7.3 9.5 10.5 11.1 125 19.8
Attenuation dB/100 m 4.2 5.4 9.4 1.5 16.6 23.8 31.2 34.4 36.4 41.0 65.0
Avg. Power kW 1.74 1.35 0.77 0.63 0.44 0.30 0.23 0.21 0.20 0.18 0.1

Calculate Attenuation = (0.230316) « N FMHz + (0.000392) + FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading

' .-_._..-F""‘ -
M; g ey v ‘ur..} —
TC-300-SM TC-300-SF-BH ~ o TC-300-TM w %OO-NMH-RA-D
3190-501 3190-590 3190-500 3190-2761

ConneCtorS Inner  Outer Finish*

Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib ()

1. SMA Male Straight Plug TC-300-SM 3190-501 <1.25:1 (2.5) Hex Solder  Crimp SS/G 1.0 (25) 0.35(8.9) 0.018 (8.2)
2. SMA Female  Bulkhead Jack TC-300-SF-BH 3190-590 <1.25:1 (2.5) NA Solder  Crimp SS/G 1.1 (28) 0.31(7.9) 0.022 (10.0,
3. TNC Male Straight Plug TC-300-T™M 3190-500 <1.25:1 (2.5) Knurl Solder  Crimp N/S 1.7 (43) 0.59 (15.0) 0.050 (22.7,
4. N Male Right Angle TC-300-NMH-RA-D 3190-2761 <1.25:1 (2.5) Knurl Solder  Crimp N/G 1.7 (43) 0.59 (15.0) 0.050 (22.7

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

Hardware Accessories

Part
Number Description
Ground Kit GK-S300T GK-S300T Standard Ground Kit (each)
GK-S300T
TE-
Lo
€ Lo
CT-400/300 CCT-02 N (e
3190-666 Install Tools 3192-165 -
Part

Number Description
Crimp Tool CT-400/300 3190-666 Crimp tool for LMR-300 UF connectors
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
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LMR-"400-UF
UltraFlex Communications Coax

Ideal for...
* Drop-in replacement for RG-8/9913 Air-Dielectric type Cable
* Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs
 Any application that requires additional flexibility

Construction Specifications

Part Description Description Material
Part Number Application Jacket Color Inner Conductor Stranded BC 0.108 (2.74)
LMR-400-UF  Indoor/Outdoor TPE  Black 54040 | | Dielectric ireamiFolyethylene 0.285 (7.24)
LMR-400-UF-FR Indoor/Outdoor FRPE Black 54270 Outer Conductor Aluminum Tape 0.291 (7.39)
Overall Braid Tinned Copper 0.320 (8.13)
Jacket (See table) 0.405 (10.29)

Environmental Specifications

Performance Property °F °C

Mechanical Specifications

Installation Temperature Range  -40/+185  -40/+85

Storage Temperature Range -94/+185  -70/+85 Performance Property Units US  (metric)

Operating Temperature Range -40/+185  -40/+85 Bend Radius: installation in. (mm) 1.0 (25.4)
Bend Radius: repeated in. (mm) 4.0 (101.6)
Bending Moment ft-Ib (N-m) 0.375 (0.51)
Weight lb/ft (kg/m) .088  (0.131)
Tensile Strength Ib (kg) 160 (72.6)
Flat Plate Crush Ib/in. (kg/mm) 20 (0.36)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 83

Dielectric Constant NA 1.38

Time Delay nS/ft (nS/m) 1.20 (8.92)
Impedance ohms 50

Capacitance pF/ft (pF/m) 23.9 (78.40)
Inductance uH/ft (uH/m) 0.060 (0.21)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  1.07 (3.51)
Outer Conductor ohms/1000ft (/km)  1.65 (5.4)
Voltage Withstand Volts DC 2500

Jacket Spark Volts RMS 8000

Peak Power kW 16

66 (800) TMS-COAX ¢ www.timesmicrowave.com




4
7F|' IMES wmicrowave sysTeEms

L
=
o
o
B
oC
=
]

Attenuation vs. Frequency (typical)

100.0

10.0

Attenuation
(db per 100 feet)
—
o

0.1

10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz) 150 220 450 900 1500 1800 2000 2500 5800
Attenuation dB/100 ft 0.8 1.1 1.8 22 3.3 4.7 6.2 6.8 7.2 81  13.0
Attenuation dB/100 m 2.7 35 6.1 74 107 154 202 223 236 266 426
Avg. Power kW 2.77 214 122 1.00 069 048 036 033 031 028 0.17

Calculate Attenuation = (0.146748) -~/FMHz + (0.000312) + FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-400-UF
UltraFlex Communications Coax

1 2 b 3 4 %
ﬂg A, g -
i i - 2 E HH""‘M
- TC-400-716-FC TC-400-716-MC TC-400-716M-X TC-400-BM-X e
3190-376 3190-279 3190-2597 3190-6232

5 ° sop® ['lz= =
e ! 2 o E - 55 ; SC-400NM

’ - 3190-1454
TC-400-MUHF | TC-400-NFC - TC-400NM 10 400-NMH-X
3190-520 i 3190-299 3190-188 3190-2626

; N z
TC-400-NMH-RA-D

3190-2293

TC-400-SM TC-400-SF-X :‘;:h

* TC-400-NMC

3190-277 =2 3190-439 3190-6174
‘-.nl_l-
14 15 Q TC-400-TM-RA-D 16 0 17 o'
= 3190-2671 '1.-

qF=—, =_ -~ Y

: "—-__- 3 F 2y
, v TC-400-TM-X

TC-400-TM Q TC-400-TM B V 3190-2532
3190-260 3190-6147

TC-400-TF-X -..._____j TC-400-QNM-X %

3190-3051 3190-6212

ConneCtorS Inner  Outer Finish*

Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz) Nut Attach Attach /Pin in (mm) in (mm) Ib

1.7-16 DIN Female  Straight Jack ~ TC-400-716-FC 3190-376  <1.25:1 (2.5) NA Solder Clamp S/S 16 (41) 1.13
2.7-16 DIN Male Straight Plug ~ TC-400-716-MC 3190-279 <1.25:1 (25)  Hex Solder Clamp S/S 14 (36) 140 (35.6) 0.268 (1216
3.7-16 DIN Male Straight Plug ~ TC-400-716M-X ~ 3190-2597 <1.25:1 (6) Hex Solder  Crimp A/S 16 (39.5) 142 (36.0) 0.320 (145.0)

(28.7) 0.281 (127.5)
(
(
4. BNC Male Straight Plug TC-400-BM-X 3190-6232 <1.30:1 (4) Knurl Solder  Crimp A/G 18 (46.8) 0.60 (14.5) 0.630 (28.6)
(
(
(

13. SMA Female  Straight Jack TC-400-SF-X 3190-6174 <1.35:1 (6 12.7 0.026 (12.0

5. Mini-UHF Straight Plug ~ TC-400-MUHF 8190520 <1.251 (25) Knul  Solder Crimp NG 11 (28) 050 (127) 0020 (9.1)
6. N Female Straight Jack ~ TC-400-NFC 3190299 <1.251 (25) NA Solder Clamp NS 16 (41) 075 (191) 0119 (54.0)
7. N Male Straight Plug ~ SC-400-NM  3190-1454 <1.25:1 (25) Knul  Solder Crimp N/G 15 (38) 075 (19.4)  0.090 (40.8)
8. N Male Straight Plug ~ TC-400-NM 3190-188 <1.25:1 (25) Knul  Solder Crimp N/G 15 (38) 075 (19.4)  0.090 (40.8)
9. N Male Straight Plug ~ TC-400-NMH-X  3190-2626 <1.25:1 (10) Hex/Knurl Solder Crimp A/G 1.5 (38) 0.89 (226) 0.113 (51.3)
10. N Male Straight Plug ~ TC-400-NMC 3190277 <1.251 (25) Knul  Solder Clamp N/G 15 (38) 075 (19.4) 01421 (54.9)
11. N Male Right Angle  TC-400-NMH-RA-D 3190-2293* <1.35:1 (6) Hex/Knurl Solder  Crimp A/G 1.8 (46) 125 (31.8) 0.130 (59.0)
12.SMAMale  Straight Plug TC-400-SM 3190439 <1.251 (8)  Hex Solder Crimp NG 12 (29) 050 (127) 0032 (145)
) )

)

)
) (
)  NA Solder  Crimp AG 12 (29.7) 050 (
14.TNC Male  Straight Plug TC-400-TM 3190260 <1.251 (25) Knul  Solder Crimp NS 17 (43) 059 (150) 0074 (336
15.TNC Male  RightAngle  TC-400-TM-RA-D  3190-2671 <1.351 (6) HexKnul Solder ~ Crimp AG 14 (35 141 (358 0130 (59.)
16.TNC Male  RightAngle TC-400-TM-RP-RA-D 3190-6147 <1.35:1 ( Hex Solder  Crimp AG 14 (360) 120 (303) 0130 (59.0
17.TNC Male  Straight Plug ~ TC-400-TM-X 31902532 <1.251 (6 (

(

)

Hex/Knurl  Solder Crmp AG 19 (48) 067 (17.5) 0.075
18. TNC Female Straight Jack TC-400-TF-X 3190-3051 <1.25:1 (
19. QN Male Straight Plug TC-400-QNM-X 3190-6212 <1.25:11 {l

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless

o o

)

) (
) NA Solder  Crimp A/G 18 (45.0) 055 (14.0) 0.074 (33.6
) Hex Solder Crimp A/G 20 (50.2) 0.74 (18.9) 0.103
Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

68 (800) TMS-COAX ¢ www.timesmicrowave.com




4
7F|' IMES wmicrowave sysTeEms

N e

= P
LT "

i l,q_l\..f'-

L
=
=
o
5
oC
=
]

GK-S400TT HG-400T

Hardware Accessories

Part
Number Description
Ground Kit GK-S400TT GK-S400TT Standard Grounding Kit (each)
Hoisting Grip HG-400T HG-400T Laced Type (each)

CT-U
3192-181

b h CT-400/300
Y1719 b 3190-666
3190-202 i

CR-400 CCT-02
3190-830 3192-165

Install Tools

Part

Number Description
Crimp Tool CT-U 3192-181 Crimp Handle (Dies Required)
Crimp Dies Y1719 3190-202 429" Hex Dies
Crimp Tool CT-400/300 3190-666 Crimp tool for LMR 400 connectors
Crimp Rings CR-400 3190-830 Crimp rings for TC/EZ-400 connectors (package of 10)
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
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LMR®-500-UF UltraFlex Communications Coax

Ideal for...
* Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs
* Any application that requires additional flexibility

Construction Specifications

Part Description

Stock A :
Part Number Application Jacket Color Code Beseripticn Matetial

Inner Conductor Stranded BC 0.142 (3.61)

LMR-500-UF Indoor/Outdoor TPE Black 54043 Dielectric Foam Polyethylene 0.370  (9.40)

Envi I ifi - Outer Conductor Aluminum Tape 0.376 (9.55)

nvironmenta sPeCD' '°at'°'fs Overall Braid Tinned Copper 0.405 (10.29)

LTSS P BE i - C Jacket Black Thermoplastic Elastomer 0.500 (12.70)
Installation Temperature Range  -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85

Mechanical Specifications

Operating Temperature Range -40/+185  -40/+85

Performance Property Units us (metric)

Electrical Specifications Bend Radius: installation in. (mm) 1.25 (31.8)
Performance Property Units US (metric) Bend‘Radius: repeated in. (mm) 5.0 (127.0)
Velocity of Propagation % 85 Ber?dmg Moment ft-Ib (N-m) 1.25 (1.69)
Dielectric Constant NA 1.38 Welg.ht Ib/tt (kg/m) 0.1 (0.15)
Time Delay nS/ft (nS/m) 1.20 (3.92) Tensile Strength Ib (kg) 260 (118.0)
|mpedance ohms 50 Flat Plate Crush Ib/in. (kg/mm) 35 (063)
Capacitance pF/ft (pF/m) 23.9 (78.4)

Inductance uH/ft (uH/m) 0.060 (0.20)
Shielding Effectiveness dB >90
DC Resistance
Inner Conductor ohms/1000ft (/km)  0.68 (2.21)
Outer Conductor ohms/1000ft (/km)  1.27 (4.2)
Voltage Withstand Volts DC 2500
Jacket Spark Volts RMS 8000
Peak Power kW 22
Attenuation vs. Frequency (typical)
100.0

£ 100 _—

ot Y- _'_._._._._'_._._,_-—

= o

Se 1.0 =

% =11

- O _,—-—'—'_'_'_-_._'_._._

b 2 0.1

= 10 100 1,000 10,000
Frequency (MHz)
150 220 1500 1800 2000 2500 5800
Attenuation dB/100 ft 0.6 0.8 1.5 1.8 2.6 3.8 5.0 5.5 5.8 6.6 10.6
Attenuation dB/100 m 2.1 2.7 4.8 5.9 8.5 12.3 16.3 18.0 191 21.6 349
Avg. Power kW 3.68 2.84 1.61 1.32 0.91 0.63 0.48 0.43 0.41 0.36 0.22

Calculate Attenuation = (0.115908) *  FMHz + (0.000312) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading
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TC-500-716F-X— TC-500-716M-RA-D TC-500-NMH-X TC-500-NMH-RA-D
3190-2906 3190-6079 3190-2514 3190-2513
P . ) 7 8
4 - — ; .
A T ot =i e -
i L 2 )
Q‘ “"' - - -
e . “
" TC-500-NMC TC-500-NMC-R TC-500-NFC TC-500-TM
3190-377 a1ouca 3190-215 3190-464

=

9 q& 10 - 11 )
& "T': ! P—_ .
N ot

. ¥ -
TC-500-TF-X Q TC-500-UMC BHA-KIT

3190-6010 3190-354 3190-223
ConneCtorS Part Stock VSWR  Coupling Cg]r?tzrct C(gﬁiggt FEIEQ)IZ; Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)
1. 7-16 DIN Female Straight Jack TC-500-716F-X  3190-2906 <1.30:1 (6) NA Solder  Crimp A/S 1.8 (45.9) 1.14 (29.0) 0.298(135.0)
2.7-16 DIN Male Right Angle TC-500-716M-RA-D 3190-6079 <1.30:1 (6) Hex Solder  Crimp A/S 1.8 (44.9) 1.60 (41.6) 0.370(168.0)
3. N Male Straight Plug ~ TC-500-NMH-X 3190-2514 <1.35:5 (6) Hex/Knurl Solder Crimp AG 1.8 (45) 0.87 (22.0) 0.099 (45.0)
4. N Male Right Angle  TC-500-NMH-RA-D 3190-2513 <1.25:1 (6) Hex/Knurl Solder Crimp AG 1.5 (39) 1.6 (42.0) 0.279 (127.0
5. N Male Straight Plug TC-500-NMC 3190-377° <1.25:1 (2.5) Hex Solder  Clamp S/G 2.1 (53) 0.92 (23.4) 0.228 (103.4)
6. N Male Right Angle  TC-500-NMC-RA  3190-227° <1.35:1 (2.5) Hex Solder  Clamp S/G 24 (61) 1.5 (38.1) 0.275 (124.7)
7. N Female Straight Jack ~ TC-500-NFC 3190-215 <1.25:1 (2.5) NA Solder ~ Clamp S/G 22 (56) 0.94 (23.9) 0.215 (97.5)
8. TNC Male Straight Plug TC-500-TM 3190-464 <1.25:1 (2.5) Hex Solder  Crimp N/G 15 (38) 0.62 (15.7) 0.082 (28.1)
9. TNC Female  Straight Jack  TC-500-TF-X 3190-6010 <1.30:1 (6) NA Solder  Crimp AG 1.8 (44.5) 0.87 (22.0)0.077 (35.0)
10. UHF Male Straight Plug TC-500-UMC 3190-354 <1.25:1 (2.5) Knurl Solder  Clamp S/G 21 (53) 0.88 (22.4) 0.215 (97.5)
11. Bulkhead Kit BHA-KIT 3190-223 <1.25:11 (2.5) NA NA NA NA NA NA NA NA 0.014 (6.4)

Y151
3190-465 3192-181

Install Tools

Part Number Stock Code Description

CT-500

3192-165 3192-169

Crimp Tool CT-U 3192-181 Crimp Handle (Dies Required)
Crimp Tool CT-500 3192-169 Crimp Tool for LMR-500 Connectors
Crimp Dies Y151 3190-465 .532" Hex Dies GK-S500TT
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Part a .
Number Description
| soromsi S
Ground Kit GK-S500TT GK-S500TT Standard Ground Kit (each) e
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LMR®-600-UF
UltraFlex Communications Coax

Ideal for...
 Jumper Assemblies in Wireless Communications Systems
* Short Antenna Feeder runs
* Any application that requires periodic/repeated flexing

L
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=
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Construction Specifications

Part Description

Stock Description Material In. (mm)

Part Number Application Jacket Color Code ey CaneliEiEn Stranded BC 0176  (4.47)
LMR-600-UF Indoor/Outdoor TPE Black 54044 Dielectric Foam Polyethylene 0.455 (11.56)
Outer Conductor Aluminum Tape 0.461 (11.71)

Environmental sPecifications Overall Braid Tinned Copper 0.490 (12.45)
Performance Property oF °C Jacket Black Thermoplastic Elastomer 0.590 (14.99)

Installation Temperature Range  -40/+185  -40/+85

Storage Temperature Range -94/+185  -70/+85 Mechanical Specifications

Operating Temperature Range -40/+185  -40/+85 Performance Property Units us (metric)
Bend Radius: installation in. (mm) 1.5 (38.1)
Bend Radius: repeated in. (mm) 6.0 (152.4)
Bending Moment ft-Ib (N-m) 1.75 (2.37)
Weight Ib/ft (kg/m) 0.165  (0.25)
Tensile Strength Ib (kg) 350 (158.9)
Flat Plate Crush Ib/in. (kg/mm) 40 (0.71)

Electrical Specifications

Performance Property Units uUsS (metric)
Velocity of Propagation % 87

Dielectric Constant NA 1.32

Time Delay nS/ft (nS/m) 1.17 (3.83)
Impedance ohms 50

Capacitance pF/ft (pF/m) 234 (76.6)
Inductance uH/ft (uH/m) 0.058 (0.19)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  0.43 (1.42)
Outer Conductor ohms/1000ft (/km) 1.2 (3.9)
Voltage Withstand Volts DC 4000

Jacket Spark Volts RMS 8000

Peak Power kW 40
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Attenuation vs. Frequency (typical)

10.0

53

8

=

<3

0.1
10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz) 150 220 450 900 1500 1800 2000 2500 5800
Attenuation dB/100 ft 0.5 0.7 1.2 1.4 2.1 3.0 4.0 4.4 4.7 5.3 8.7
Attenuation dB/100 m 1.7 2.2 3.8 4.6 6.8 9.8 13.1 14.5 153 174 28.6
Avg. Power kW 4.59 3.53 2.00 1.64 112 0.77 0.58 0.52 0.49 0.43 0.26

Calculate Attenuation =
(0.090660) « VFMHz + (0.000312) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-600-UF
UltraFlex Communications Coax
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- _—,f -
"TC-600-716- '  TC-600-716 QGMM-RA - ~ TC-600-NMC
3190-37 » 3190-5 3190-395 3190-357
- & 8
- —

— —

TC-600-NMH-75/50

)ﬁM-RP
3190-1064

TC-600-NMC TC-600-NMH-RA-D
3190--2 3190-2427 31901640
9 10 === TC-600-8M-RA | ' 12
3190-2734

S —-— =
— P - \ J
— -‘“ v o ‘ll'
j-sco—m-x — , ' TC-600-NF-BH W _# TC-600-NFC-BH
3 = Vo

190-2530 = 3190-589 3190-466
13 14 15 ==

o o O
. - ng‘Gg()(;)_-zl:lil\slIC TC-600-NMH-X TC-GBO-BM-RA
3190-2628 3190-2734

COnneCtOI'S Part Stock VSWR**  Coupling Clr?r?tirct C%l:]iggt Fll?:)lzg Length Width Weight
Interface Description Number Code . Nut Attach Attach /Pin i i
1. 7-16 DIN Female  Straight Jack ~ TC-600-716-FC 3190-375 <1.25:1 (2.5) NA Solder  Clamp SIS 1.1 (28) 1.00 (25.4) 0.249 (112.9)
2.7-16 DIN Male Straight Plug  TC-600-716-MC ~ 3190-502 <1.25:1 (2.5) Hex Solder  Clamp S/S 20 (51) 1.30 (33.0) 0.347 (157.4)
3.7-16 DIN Male Right Angle  TC-600-716M-RA  3190-395 <1.35:1 (2.5) Hex Solder  Crimp S/S 14 (36) 1.40 (35.6) 0.354 (160.8)
4. N Male Straight Plug ~ TC-600-NMC 3190-357* <1.25:1 (2.5) Hex Solder  Clamp S/IG 21 (53) 0.92 (23.4) 0.208 (93.4)
5. N Male Right Angle  TC-600-NMC-RA  3190-233 <1.35:1 (2.5) Hex Solder  Clamp SIG 21 (53) 0.92 (23.4) 0.280 (117.9)
6. N Male Right Angle  TC-600-NMH-RA-D  3190-2427 <1.35:1(6) Hex Solder  Crimp AG 18 (465) 162 (41.2) 0.185 (84.3)
7. N Male Straight Plug TC-600-NMH-75/50 3190-1610 <1.35:1 (6) Hex Solder  Crimp NG 21 (52.8) 091 (23.1) 0.130 (59.0)
8. TNC Straight Plug ~ TC-600-TM-RP  3190-1064 <<1.35:1 (6) Knurl Solder  Crimp N/G 1.6 (40.2) 0.68 (17.0) 0.090 (40.8)
9. TNC Straight Plug TC-600-TM-X 3190-2530 <1.25:1 (6) Hex/Knurl Solder  Crimp A/G 23 (57.6) 0.75 (19.0) 0.100 (45.6)
10. BNC Male Right Angle  TC-600-BM-RA  3190-2734 <1.30:1 (4) Knurl Solder  Crimp AG 1.8 (455) 1.54 (39.0) 0.164 (74.3)
11. N Female Bulkhead Jack TC-600-NF-BH  3190-589* <1.25:1 (2.5) NA Solder  Crimp SIG 24 (61) 0.88 (22.4) 0.195 (88.5)
12. N Female Bulkhead Jack TC-600-NFC-BH 3190-466 <1.25:1 (2.5) NA Solder  Clamp S/IG 22 (56) 094 (23.9) 0.214 (97.1)
13. UHF Male Straight Plug ~ TC-600-UMC 3190-213  <1.25:1 (2.5) Knurl Solder  Clamp SIG 17 (43) 0.88 (22.4) 0.198 (89.8)
14. N Male Straight Plug  TC-600-NMH-X  3190-2628 <1.25:1 (8) Hex/Knurl Solder  Crimp AG 21 (53) 0.92 (23.4) 0.166 (75.3)
15. BNC Male Right Angle ~ TC-600-BM-RA  3190-2734 <1.30:1 (4) Knurl Solder  Crimp AG 1.8 (455) 1.54 (39.0) 0.164 (74.3)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
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CT-u CT-600 CCT-02
3192-181 3192-600 3192-165
Install Tools
Part Stock
Type Number Code Description
Crimp Tool CT-U 3192-181 Crimp Handle (Dies Required)
Crimp Dies Y1720 3190-203 .610" Hex Dies
Crimp Tool CT-600 3192-170 Crimp tool for LMR-600 connectors
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-01 3190-1609 Replacement blade for cutting tool
_
- a
L1 B
- R T
‘ .:5" 5 HG-600T
GK-S600TT  « -
CS-ABOOT, Standard Entry Panels CB-600T SN
CS-60120T, CS-60170T —
Hanger Block Supporting Hardware

Accessories

Part Stock
Type Number Code Description
Ground Kit GK-S600TT GK-S600TT Standard Grounding Kit (each)
Hoisting Grip HG-600T HG-600T Split/Laced Type (each)
Cold Shrink CS-A600T CS-A600T Cable to Antenna Junction (each)
Cold Shrink CS-60120T CS-60120T LMR-600 to -1200 Junction (each)
Cold Shrink CS-60170T CS-60170T LMR-600 to -1700 Junction (each)
Standard Entry Port Cushion SC-600T-3 SC-600T-3 Three Cables (each)
Standard Entry Panels Full Range of Port Styles/Combinations Available
Hanger Blocks CB-600T CB-600T Dual Cable Support Block (kit of 10)
Hanger Block Supporting Hardware ~ Complete Range of Supporting Hardware & Adapters Available
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Ideal for...
* Indoor Plenum Feeder runs
* Drop in replacement for RG-142

* UL/NEC/CSA rated CMP/FT6

* Any wireless application (e.g. LMDS, MMDS, WLL, GPS, LMR, ‘5}5’*
WLAN, WISP, WiMax, SCADA, Cellular, PCS, Paging) s /
requiring an easily routed, low loss RF cable for @

in-building systems

* LMR’- LLPL is an indoor highly fire retardant cable
intended specifically for runs within return air handling
plenums (e.g. dropped ceilings, raised floors). It has a
UL/NEC & CSA rating of ‘CMP’ and ‘FT6’ respectively.

* Flexibility and bendability are hallmarks of the LMR-
LLPL cable design. The flexible outer conductor enables
the tightest bend radius available for any cable of
similar size and performance.

* Low Loss is another hallmark feature of LMR-
LLPL. Size for size LMR has the lowest loss of any
flexible cable and comparable loss to semirigid hard-line
cables.

* RF Shielding is 50 dB greater than typical single
shielded coax (40 dB). The multi-ply bonded foil outer
conductor is rated conservatively at > 90 dB (i.e. >180
dB between two adjacent cables).

* Weatherability: LMR-LLPL cables are designed
for indoor Plenum applications. Black jacketed LMR-
LLPL versions can be supplied for applications that
originate outdoors (e.g., rooftop) and subsequently enter
the building.

* Connectors: A variety of connectors are available for
LMR-LLPL cable, including the most common
interface types. Most employ crimp outer attachment
using standard hex crimp sizes.

e Cable Assemblies: All LMR-LLPL cable types are
available as pre-terminated cable assemblies. Refer
to the section on FlexTech for further details.

Part Description

Stock
Application Jacket Color Code

LMRR-195-LLPL  Indoor/Outdoor Plenum FRPVC  Orange 54211
CMP/FT-6

Construction Specifications

Description Material )
Inner Conductor Solid BC 0.037 (0.94)
Dielectric Low density PTFE 0.113 (2.87)
Outer Conductor Aluminum Tape 0.119 (3.02)
Overall Braid Tinned Copper 0.142 (3.61)
Jacket Orange FRPVC 0.195 (4.95)

Mechanical Specifications

Performance Property Units us (metric)
Bend Radius: installation in. (mm) 0.5 (12.7)
Bend Radius: repeated in. (mm) 2.0 (50.8)
Bending Moment ft-Ib (N-m) 0.1 (0.14)
Weight Ib/ft (kg/m) 0.021 (0.03)
Tensile Strength Ib (kg) 40 (18.2)
Flat Plate Crush Ib/in. (kg/mm) 10 (0.18)

Environmental Specifications

Performance Property °F

Installation Temperature Range +23/+167  -5/+75
Storage Temperature Range +23/+167  -5/+75
Operating Temperature Range +23/+167  -5/+75

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76

Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50

Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km) 7.6 :
Outer Conductor ohms/1000ft (/km) 4.9 (16.1)
Voltage Withstand Volts DC 1000

Jacket Spark Volts RMS 3000

Peak Power kW 2.5
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Attenuation vs. Frequency (typical)
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10 100 1000 10,000
Frequency (MHz)
Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 3400 5800 8000

Attenuation dB/100ft 20 25 44 53 78 109 141 154 16.3 183 214 282 357
Attenuation dB/100m 6.4 83 144 175 251 356 46.2 50.7 535 60.0 702 925 117.1
Avg. Power kW 0.70 0.54 0.31 0.26 0.18 0.12 0.10 0.09 0.08 0.07 0.06 0.05 0.04

Calculate Attenuation =
(0.356297) « N FMHz + (0.000183) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR= 1.0; Ambient = +40°C; Jacket = +75°C (167°F); Sea Level; dry air; atmospheric pressure; no solar loading

TC-195-NMH-RA-D
3190-2425

@

& ]
i
{5__ ~  TC-195-SM-SS-X
3190-2878

Inner  Outer Finish*
ConneCtors Part Stock VSWR** Coupling Contact Contact Body Length
Interface Description Number Code Freq. (GHz)  Nut Attach Attach /Pin in (mm)

7 €&

- TC-195-TM-X
3190-2879

' TC-195-NMH-X
3190-2880

&=

Width Weight
in (mm) Ib (9)

1. N male Straight Plug TC-195-NMH-X 3190-2880 <1.25:1 (2.5) Knurl Solder Crimp S/G 15 (38.1) 0.75 (19.1) 0.073 (33.1)

2. N male Right Angle  TC-195-NMH-RA-D  3190-2425 <1.35:1 (6)  Hex/Knurl Solder  Crimp AG 1.3 (32.1) 1.19 (30.1) 0.083 (37.5)

3. SMA male Straight Plug  TC-195-SM-SS-X  3190-2878 <1.25:1 (2.5) Hex Solder  Crimp SS/G 1.0 (254) 032 (8.1) 0.015 (6.8)

4. TNC male Straight Plug TC-195-TM-X 3190-2879 <1.25:1 (2.5) Knurl Solder  Crimp S/G 14 (35.6) 0.59 (15.0) 0.045 (20.4)
(20.4)

12 P
* ~RB-CST DBT-U &, CST-195/200
3192-086 3192-001 N 3192-102

Install Tools

CT-240/200/195/100 - 3

Part Number Stock Code Description

Crimp Tool CT-240/200/195/100 3190-667 Crimp tool for LMR-100, 195, 200
and 240 connectors
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool 'EE’
Strip Tool CST-195/200  3192-102 Combination prep tool for LMR-195 & 200 CCT.02
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all strip tools 3192-165
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= LMR®-200-LLPL

ol Flexible Low Loss Plenum Coax

== Ideal for...

-~ * Indoor Plenum Feeder runs

2.0 . UL/NEC/CSA rated CMP/FT6

oC * Any wireless application (e.g. LMDS, MMDS, WLL, GPS, LMR,

2 WLAN, WISP, WiMax, SCADA, Cellular, PCS, Paging)

I requiring an easily routed, low loss RF cable for ‘
in-building systems v

~

Construction Specifications

Part Description

Stock Description Material )

aniie: Seklication ScketGolon Eode Inner Conductor Solid Bare Copper 0.040 (1.02)
LMR-200-LLPL  Indoor/Outdoor Plenum  FRPVC ~ Orange 54058 Dielectric Low density PTFE 0.118 (3.00)
CMP/FT6 Outer Conductor Aluminum Tape 0.123 (3.12)

Overall Braid Tinned Copper 0.146 (3.71)

Jacket Orange FRPVC 0.195 (4.95)

Environmental Specifications

Performance Property °’F - e -
Mechanical Specifications

Installation Temperature Range +23/+167  -5/+75

Storage Temperature Range +23/+167  -5/+75 Performance Property Units us

Operating Temperature Range +23/+167  -5/+75 Bend Radius: installation in. (mm) 0.5 (12.7)
Bend Radius: repeated in. (mm) 2.0 (50.8)
Bending Moment ft-Ib (N-m) 0.2 (0.27)
Weight lb/ft (kg/m) 0.032  (0.05)
Tensile Strength b (kg) 30 (13.6)
Flat Plate Crush Ib/in. (kg/mm) 65 (1.16)

Electrical Specifications

Performance Property Units usS

Velocity of Propagation % 76

Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50

Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km) 6.5

Outer Conductor ohms/1000ft (/km) 4.9

Voltage Withstand Volts DC 1000

Jacket Spark Volts RMS 3000

Peak Power kW 2.5
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Attenuation vs. Frequency (typical)

100
58 = — i
ﬁg 10 _,—'—"'_'___-_-__
= ___'___—'——'_'-
s S
<3 =
= 1
10 OISR 1000 10,000
Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 3400 5800 8000
Attenuation dB/100 ft 1.8 2.3 4.1 4.9 71 10.0 13.0 143 151 16.0 19.8 26.1 31.3
Attenuation dB/100 m 5.9 77 133 16.1 23.2 329 42.7 489 495 55.5 65.0 85.7 102.8
Avg. Power kW 0.77 059 034 028 0.19 0.14 0.11 0.10  0.09 0.08 0.07 0.05 0.06

Calculate Attenuation = (0.329080) » VFMHz + (0.00018) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)

VSWR = 1.0, Ambient = +40C; Jacket = +75C (167F); Sea Level; dry air; atmospheric pressure; no solar loading

1 S 2 3 4
> - L™ =
a2 - " -
I.h;“‘ '.“'a r i . (" @ d
\- . TGC-200-BM q{ ("l TC-200-MUHF " TC-200-NM TC-200-NM-RP
: 3190-225 - 3190-444 3190-224 3190-959
5 6 - 7
. ‘ g f" = ‘
ﬁ‘ ' S P;, *'
TC-200-TMC [ TC-200-TF - ; TC-200-SM o TC-200-SM-RP
» 3190-240 ‘. ~ 3190-263 - 3190-612 il 3190-327
Inner  Outer Finish*
Connectors Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz) Nut  Attach Attach /Pin in (mm) in Ib
1.BNC Male Straight Plug TC-200-BM 3190-225 <1.25:11 (2.5) Knurl Solder Crimp S/G 1.7 (43.2) 0.56 (14.2) 0.045 (20.4)
2. Mini-UHF StraightPlug ~ TC-200-MUHF 3190-444 <1.25:1 (2.5) Knurl Solder  Crimp NG 1.1 (27.9) 045 (11.4) 0.015 (6.8)
3.N Male Straight Plug TC-200-NM 3190-224 <1.25:1 (2.5) Knurl Solder  Crimp S/G 15 (38.1) 0.75 (19.1) 0.073 (33.1)
4.NMale Reverse Polarity TC-200-NM-RP 3190-959 <1:25:1 (2.5) Knurl Solder  Crimp NG 15 (38.0) 0.75 (19.1) 0.073 (33.1)
5.TNC Male Straight Plug TC-200-TMC 3190-240 <1.25:1 (2.5) Knurl Solder  Clamp S/IG 1.7 (43.2) 0.59 (15.0) 0.045 (20.4)
6. TNC Female  Straight Jack TC-200-TF 3190-263 <1.25:1 (2.5) NA Solder  Crimp N/G 1.3 (33.0) 0.57 (14.5) 0.033 (15.0)
7. SMA-Male Straight plug TC-200-SM 3190-612 <1.25:1 (8) Hex Solder  Crimp  SS/G 1.0 (25.4) 032 (8.1) 0.015 (6.8)
8.SMA-Rev.Polarity Straight Plug ~ TC-200-SM-RP 3190-327 <1.25:11 (2.5) Hex Solder Crimp SS/G 1.0 (25.4) 032 (8.1) 0.015 (6.8)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

Hardware Accessories

GK-S200TT
Type Part Number Stock Code Description
i . Ground Kit ~ GK-S200TT  GK-S200TT Standard Ground
af = Kit (each)
Q%=
=2 (e 'J ~ CT-240/200/195/100 -
® " CsT-195/200 /\ RB-CST
Install Tools & 3192-102 3192086
Part Number Stock Code Description DBT-U
Crimp Tool CT-240/200/195/100  3190-667 Crimp tool for LMR-100, 195, 200 3192-001
and 240 connectors
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Strip Tool CST-195/200 3192-102 Combination prep tool for LMR-195/200
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Replacement Blade Kit RB-CST 3192-086 Replacement Kit for all CST strip tools
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ﬁlMES MICROWAVE SYSTEMS
LMR®-240-LLPL

Flexible Low Loss Plenum Coax

Ideal for...

* Indoor Plenum Feeder runs
 UL/NEC/CSA rated CMP/FT6

* Any wireless application (e.g. LMDS, MMDS, WLL, GPS, LMR,
WLAN, WISP, WiMax, SCADA, Cellular, PCS, Paging)
requiring an easily routed, low loss RF cable for

in-building systems

Part Description

Stock

Part No. Application Jacket Color Code

LMR-240-LLPL Indoor/Outdoor Plenum
CMP/FT6

FRPVC Orange 54059

Environmental Specifications

Performance Property °F °C

Installation Temperature Range  +23/+167 -5/+75
Storage Temperature Range +23/+167 -5/+75
Operating Temperature Range +23/+167 -5/+75

Construction Specifications

Description Material In. (mm)

Inner Conductor Solid Bare Copper

Dielectric Low density PTFE 0.150 (3.81)
Outer Conductor Aluminum Tape 0.155 (3.94)
Overall Braid Tinned Copper 0.178 (4.52)

acket Orange FRPVC 0.240 (6.10)

Mechanical Specifications

Performance Property Units us (metric)
Bend Radius: installation in. (mm) 0.75 (19.1)
Bend Radius: repeated in. (mm) 2.5 (63.5)
Bending Moment ft-Ib (N-m) 0.25 (0.34)
Weight lb/ft (kg/m) 0.047  (0.07)
Tensile Strength Ib (kg) 60 (27.22)
Flat Plate Crush Ib/in. (kg/mm) 85 (1.52)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76

Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50

Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km) 4.0 (13.1)
Outer Conductor ohms/1000ft (/km) 3.9 12.
Voltage Withstand Volts DC 1500

Jacket Spark Volts RMS 5000

Peak Power kW 5.6
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Attenuation vs. Frequency (typical)

100
10
58
53
23
1
10 100 1000 10,000

Frequency (MHz)

50 150 220 450 900 1500 1800 2000 2500 3400 5800
Attenuation dB/100 ft 1.4 1.8 3.1 3.7 5.4 7.6 9,9 10.9 115 129 151 20.0 243
Attenuation dB/100 m 45 58 101 122 176 25.0 32.5 35.7 377 423 496 65.6 79.7
| _Avg. Power kW 118 091 052 043 0.30 0.21 0.16 0.15 0.14 0.12 0.10 _ 0.08 0.08

Calculate Attenuation =
(0.248520) ' FMHz + (0.000183) + FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Jacket = +75°C (167°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-240-LLPL
Flexible Low Loss Plenum Coax

1
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1
T
o
#
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=
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1 2
‘ | e " i
J \!\ " ll,l.i"l"“!l
.
% TC-240-BMC TC-240-MUHF L TC-240-NF-BH-X S TC-240-NM
- 3190-242 3190-445 - 3190-2888 3190-382
g . - 4 1 8 TC-240-SM-RA-$s-xl

W \ # -~ ; 3190-2900
e e ,.a*"‘*.
TC-240-NMC TC-240-SF-SS-BH-X 4 TC-240-SM-SS-X v .

- 3190-244 3190-2896 3190-2898 i
9 10 _ 12 G
20 U | 2@ 7 S
£ TC-240-SM-RP EZ-240-SM-PL-X N 0 Tix
f 3190-326 3190-3075 e 3190-2797 ] TGC-240-NMH-RA-D
: 3190-2426

Inner Outer Finish*
ConneCtors Part Stock VSWR** Coupling Contact Contact Body  Length Width Weight

Interface Description Number Code Freq. (GHz) Nut  Attach Attach /Pin in (mm) in Ib

1. BNC Male Straight Plug TC-240-BMC ~ 3190-242 <1.25:1 (2.5)  Knurl Solder  Clamp S/G 1.7 (43) 056 (14.2) 0.040 (18.1)
2. Mini-UHF Straight Plug ~ TC-240-MUHF ~ 3190-445 <1.25:1 (25) Knurl  Solder Crimp N/G 1.1 (28) 045 (11.4) 0.014 (6.4))
3. N Female Bulkhead Jack TC-240-NF-BH-X 3190-2888 <1.25 (2.5) NA Solder  Crimp AIG 17 (44) 0.88 (22.2) 0.115 (52.2)
4. N Male Straight Plug TC-240-NM 3190-382 <1.25:1 (2.5) Hex Solder  Crimp NS 15 (38 0.75 (19.1) 0.086 (39.0)
5. N Male Straight Plug TC-240-NMC ~ 3190-244 <1.25:1 (2.5) Knurl Solder  Clamp S/G 15 (38 075 (19.1) 0.082 (37.2)
6. SMA Female  Bulkhead Jack TC-240-SF-SS-BH-X 3190-2896 <1.25:1 (2.5) NA Solder Crimp SS/G 1.1 (29) 0.31 (7.9) 0.019 (8.6)
7. SMA Male Straight Plug  TC-240-SM-SS-X 3190-2898 <1.25:1 (10) Hex Solder Crimp SS/G 1.0 (25) 0.32 (8.1) 0.016 (7.3)
8. SMA Male Right Angle TC-240-SM-RA-SS-X 3190-2900 <1.35:1 (6) Hex Solder Crimp SS/G 08 (20) 0.65 (16.5) 0.019 (8.6)
9. SMA Male Rev. Polarity ~ TC-240-SM-RP  3190-326 <1.25:1 (2.5) Hex Solder Crimp SS/G 1.0 (25) 0.32 (8.1) 0.016 (7.3)
10. SMA Male Straight Plug  EZ-240-SM-PL-X 3190-3075 <1.25:1 (6) Hex Spring FingerCrimp A/G 1.0 (25.4) 0.32 (8.1) 0.016 PL)
11. TNC Male Straight Plug ~ TC-240-TM-X  3190-2797 <1.25:1 (2.5) Knurl Solder  Crimp NS 1.7 (43) 059 (15.0) 0.043 19.5)
12. N Male Right Angle  TC-240-NMH-RA-D 3190-2426 <1351 (6) Hex/Knurl Solder Crimp A/G 12 (324) 122 (31.0) 0.091 (41.7)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
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GK-S240TT

Hardware Accessories

Part
Number Description

Ground Kit GK-S240TT GK-S240TT Standard Ground Kit (each)

CST-240A

CT-240/200/195/100 - 3190-667 3192-152

- RB-CST
b 3192-086
"

Y

A

WSB-240
3109-400
Install Tools
Part Stock
Type Number Code Description
Crimp Tool CT-240/200/195/100 3190-667 Crimp tool for LMR-100, 195, 200 and 240 connectors
Strip Tool CST-240A 3192-152 Prep tool for LMR-240 connectors
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Replacement Blade Kit RB-CST 3192-086 Replacement kit for all CST strip tools
Weather Seal Boots WSB-240 3109-400 Weather seal/strain relief boots (10 pk) for use with
most popular LMR-240-X series connectors
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mrf LMR*-300-LLPL
B Flexible Low Loss Plenum Coax
()
=) |dealfor...
lap) * Indoor Plenum Feeder runs
! * UL/NEC/CSA rated CMP/FT6
o * Any wireless application (e.g. LMDS, MMDS, WLL, GPS, LMR,
2 WLAN, WISP, WiMax, SCADA, Cellular, PCS, Paging) requiring
| an easily routed, low loss RF cable for in-building systems Jr
:@x‘}*

Construction Specifications

Part Description

Description Material )

Part Number Application Jacket Color
Inner Conductor Solid Bare Copper 0.063 (1.60)
LMR-300-LLPL IndoorgO'\L/JItg;)lg_rrglenum FRPVC Orange 54175 Dielectric Low density PTFE 0.190 (4.83)
Outer Conductor Aluminum Tape 0.196 (4.98)
Environmental sPecifications Overall Braid Tinned Copper 0.225 (5.72)
Performance Property °F °C Jacket Orange FRPVC 0.300 (7.62)

Installation Temperature Range  +23/+167 -5/+75

Storage Temperature Range +23/+167  -5/+75 Mechanical Specifications

Operating Temperature Range ~ +23/+167  -5/+75 Performance Property Units US  (metric)
Bend Radius: installation in. (mm) 0.88 (22.2)
Bend Radius: repeated in. (mm) 3.0 (76.2)
Bending Moment ft-Ib (N-m) 0.38 (0.52)
Weight Ib/ft (kg/m) 0.055  (0.08)
Tensile Strength Ib (kg) 120 (54.5)
Flat Plate Crush Ib/in. (kg/mm) 30 (0.54)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76
Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50
Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  2.61 (8.6)
Outer Conductor ohms/1000ft (/km)  2.21 (7.3)
Voltage Withstand Volts DC 2000
Jacket Spark Volts RMS 5000

Peak Power kW 10
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Frequency (typical)

100
88 10 B i
Eg _-'—"__'_'__'_'___F_
<3 =T |
1 e i
10 100 1000 10,000
Frequency (MHz)
Frequency (MHz) 50 150 220 450 900 1500 1800 2000 2500 3400 5800
Attenuation dB/100ft 11 1.4 25 30 43 62 8.1 8.9 94 105 123 164 19.8
Attenuation dB/100m 3.6 47 82 99 143 203 264 291 307 345 405 537 650
Avg. Power kW 172 133 077 063 044 031 024 021 020 018 015 011 0.1

Calculate Attenuation = (0.200950)  V FMHz + (0.000183) ¢ FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Jacket = +75°C (167°F);
Sea Level; dry air; atmospheric pressure; no solar loading

1 2
&80
(Y '
o
TC-300-SM
3190-501

@Y

3190-590

TC-300-SF-BH

TC-300-NMH-RA-D
3190-2761

>

. '. 5

TC-300-T™M
3190-500

Connectors

Part

Interface Description Number

nisn _meta N=IN

H

Right Angle  TC-300-NMH-RA-D 3190-2761

Type
Ground Kit

Stock
Code

VSWR
Freq.

1. SMA Male  Straight Plug TC-300-SM 3190-501 <1.25:1  (2.5)
2. SMA Female Bulkhead Jack TC-300-SF-BH 3190-590 <1.25:1  (2.5)
3. TNC Male Straight Plug TC-300-T™M 3190-500 <1.25:1 (2.5)
4. N Male (2.5)

<1.30:1

Part Number
GK-S300TT

(GHz)

Stock Code
GK-S300TT Standard Ground Kit

Inner Outer Finish*

Coupling Contact Contact Body Length Width Weight
Nut  Attach Attach /Pin in (mm) in (mm) Ib (9)
Hex Solder Crimp  SS/G 1.0 (25) 0.35 (8.9) 0.018 (8.2)
NA Solder  Crimp  SS/G 1.1 (28) 031  (7.9) 0.022 (10.0)
Knurl  Solder Crimp  N/S 1.7 (43) 0.59  (15.0) 0.050 (22.7)

Hex/Knurl Solder  Crimp NS 14 (85)

141  (35.8) 0.130 (59.0)

Description

(each)

CST-300

DBT-U
3192-001

3192-084

RB-CST
3192-086

2>

Install Tools

Part Number

Crimp Tool CT-400/300
Deburr Tool DBT-U
Cutting Tool CCT-02
Strip Tool CST-300
Replacement Blade RB-02

Replacement Blade Kit RB-CST

Stock Code

3190-666 Crimp tool for LMR 300 connectors

3192-001 Removes center conductor rough edges

3192-165 Cable end flush cut tool

3192-084 Combination prep tool for LMR-300 -
3192-166 Replacement blade for cutting tool CCT-02
3192-086 Replacement blade kit for all strip tools 3192-165

Description

CT-400/300 - 3190-666
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ﬁlMES MICROWAVE SYSTEMS
LMR®-400-LLPL

Flexible Low Loss Plenum Coax

Ideal for...
* Indoor Plenum Feeder runs
« UL/NEC/CSA rated CMP/FT6

* Any wireless application (e.g. LMDS, MMDS, WLL, GPS, LMR,
WLAN, WISP, WiMax, SCADA, Cellular, PCS, Paging)
requiring an easily routed, low loss RF cable

for in-building systems

Part Description

Stock

Part Number Application Jacket Color Code

LMR-400-LLPL Indoor/Outdoor Plenum  FRPVC

CMP/ET6

Orange 54070

Environmental Specifications
Performance Property °F °C

Installation Temperature Range  +23/+167 -5/+75
Storage Temperature Range +23/+167 -5/+75
Operating Temperature Range +23/+167 -5/+75

Construction Specifications
Description Material In. (mm

Solid BCCAI 0.095 (2.41
Low density PTFE 0.285 (7.24
Aluminum Tape 0.291 (7.39
Tinned Copper 0.320 (8.13
Orange FRPVC 0.405 (10.29

_ 2 o 2 2 -

Mechanical Specifications

Performance Property Units us (metric)

Bend Radius: installation in. (mm) 1.00 (25.4)
Bend Radius: repeated in. (mm) 4.0 (101.6)
Bending Moment ft-Ib (N-m) 0.5 (0.68)
Weight Ib/ft (kg/m) 0.114 (0.17)
Tensile Strength Ib (kg) 120 (54.5)
Flat Plate Crush Ib/in. (kg/mm) 185 (3.31)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76

Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50

Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km) 1.8 (5.9)
Outer Conductor ohms/1000ft (/km)  1.65 (5.4)
Voltage Withstand Volts DC 2500

Jacket Spark Volts RMS 8000

Peak Power kW 16
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Attenuation vs. Frequency (typical)

10.0
53
88 1.0
<3
0.1
0 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 3400 5800 8000
Attenuation dB/100 ft 0.7 09 16 1.9 28 40 5.2 5.7 6.1 6.8 80 107 13.0
Attenuation dB/100 m 23 30 53 6.4 92 132 171 189 199 224 264 351 427
Avg. Power kW 333 257 148 122 084 059 045 041 039 034 029 022 017

Calculate Attenuation =
(0.129140) N FMHz + (0.000150) * FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Jacket = +75°C (167°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-400-LLPL
Flexible Low Loss Plenum Coax

1 2 3 4 TC-400-TM-RA-D
_ d 3190-2671

ey N

3190-964 3190-2961 3190-2962

TC-400-NF-PL EZ-400-NMH-PL-X TC-400-NMH-PL

_
al
]
=
=
o
b
oC
=
]

Inner  Quter Finish*
ConneCtorS Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)

1. N Female Straight Jack ~ TC-400-NF-PL 3190-964 <1.25:1 (2.5) NA Solder Crimp  N/G 1.8 (45) 0.66 (16.8) 0.105 (47.6)
2. N Male Straight Plug EZ-400-NMH-PL-X 3190-2961 <1.25:1 (2.5) Hex/Knurl Spring Finger Crimp  A/G 15 (38) 0.89 (22.6) 0.113 (51.3)
3. N Male Straight Plug  TC-400-NMH-PL ~ 3190-2962 <1.25:1 (2.5) Hex/Knurl Solder Crimp  S/G 15 (38) 0.89 (22.6) 0.113 (51.3)

4. TNC Male Right Angle TC-400-TM-RA-D 3190-2671 <1.35:1 (6) Hex/Knurl  Solder Crimp A/G 1.2 (30) 1.48 (37.6)0.110 (50.0)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

— ¥ \
o "
:\.‘_ . 2 44
e e
HG-400T

GK-S400TT

3109-394

Hardware Accessories

Part
Number Description
Ground Kit GK-S400TT GK-S400TT Standard Grounding Kit (each)
Hoisting Grip HG-400T HG-400T Laced Type (each)
Weather Seal Boots ~ WSB-400 3109-394 Weather seal/strain relief boots (10pk) for use with most popular

LMR-400-X series connectors
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CT-U
3192-181

a
' Y1719
: 3190-202

CT-400/300
3190-666

CST-400
3192-004

g DBT-U

3192-001

- ' RB-CST
3192-086
A 5
GST-400 Q‘
3190-2174 ~
TK-400EZ "?fi e,
3190-1601 ,.-v""f
Install Tools
Part Stock
Type Number Code Description
Crimp Tool CT-U 3192-181 Crimp Handle
Crimp Dies Y1719 3190-202 .429" Hex Dies
Crimp Tool CT-400/300 3190-666 Crimp tool for LMR 400 connectors
Crimp Rings CR-400 3190-830 Crimp rings for TC/EZ-400 connectors (package of 10)
Strip Tool CST-400 3192-004 Combination prep tool for LMR-400 crimp and clamp connectors
Mid-Span Strip Tool GST-400 3190-2174 For ground strap attachment
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Replacement Blade Kit RB-CST 3192-086 Replacement kit for all CST strip tools
Tool Kit TK-400EZ 3190-1601 Tool kit for LMR-400 crimp/clamp connectors (includes CCT-02,

CST-400, CT-400/300, Tool Pouch)
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Ideal for...
* Indoor Plenum Feeder runs
* UL/NEC/CSA rated CMP/FT6 ’ >
* Any wireless application (e.g. LMDS, MMDS, WLL, GPS, LMR, -
WLAN, WISP, WiMax, SCADA, Cellular, PCS, Paging)
requiring an easily routed, low loss RF cable for /
in-building systems

7~

Construction Specifications

Description Material In. (mm

Part Description Inner Conductor Solid BCCAI 0.121 (3.07

Stock . . -
Part Number Application Jacket Color  Code Dielectric Low density PTFE 0.370 (9.40

NN N

LMR-500-LLPL Indoor/Outdoor Plenum  FRPVC Orange 54060 Outer Conductor Aluminum Tape 0.376 (9.55
CMP/FT6 Overall Braid Tinned Copper 0.405 (10.29
Jacket Orange FRPVC 0.500 (12.70
Electrical Specifications . —
Performance Property Units uUsS (metric) Mechanical Specifications
Velocity of Propagation % 76 Performance Property Units us (metric)
Dielectric Constant NA 1.73 | Bend Radius: installation in. (mm) 1.25 (31.8)
Time Delay nS/ft (nS/m) 1.34 (4.40) Bend Radius: repeated in. (mm) 5.0 (127.0)
Impedance ohms 50 | Bending Moment ft-lo (N-m) 1.75  (2.37)
Capacitance pF/ft (pF/m) 26.7 (87.6) Weight Ib/ft (kg/m) 0.174 (0.26)
Inductance uH/ft (uH/m)  0.067 022) | | 1ensile Strength Ib (kg) 195  (88.5)
Shielding Effectiveness dB >90 Flat Plate Crush Ib/in. (kg/mm) 200 (3.57)
DC Resistance |
Inner Conductor ohms/1000ft (/km) 1.09 (3.6) Environmental Specifications
Outer Con.ductor ohms/1000ft (/km)  1.27 (4.2) Performance Property °F e
Voltage Withstand Volts DC 3000 Installation Temperature Range  +23/+167 -5/+75
Jacket Spark Volts RMS 8000 l Storage Temperature Range +23/+167 -5/+75
Peak Power kW 11.6
Operating Temperature Range +23/+167 -5/+75

Attenuation vs. Frequency (typical)
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10 100 1,000 10,000

Frequency (MHz) 30 900 1500 1800 2000 2500 3400 5800
Attenuation dB/100 ft 0.6 0.7 1.3 1.5 2.2 31 4.1 4.5 4.8 5.4 6.4 8.5
Attenuaiton dB/100 m 1.8 2.4 4.1 5.0 7.2 10.3 13.5 14.8 15.7 17.7 20.9 27.9
Avg. Power kW 499 3.86 2.21 1.82 1.26 0.88 0.67 0.61 0.58 0.51 043 0.32

Calculate Attenuation = (0.100260) ¢ VFMHz + (0.000150) * FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators|
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Jacket = +75°C (167°F);
Sea Level; dry air; atmospheric pressure; no solar loading
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1 2 3
&—SOO-NMH—X TC-500-NMH-RA-D Q TC-500-N
3190-2514 3190-2513 3190-

Connectors . Inner  Outer Finish*

Interface

1. N Male

2. N Male
3. N Male

Part Stock VSWR**Coupling Contact Contact Body Length Width Weight
Description Number Code Freg. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (g)
Straight Plug ~ TC-500-NMH-X ~ 3190-2514 <1.35:5 (6) Hex/Knurl ~ Solder ~Crimp  A/G 1.8 (45) 0.87 (22.0) 0.099 (45.0)
Right Angle  TC-500-NMH-RA-D 3190-2513 <1.25:1 (6) Hex/Knurl  Solder Crimp  A/G 15 (39) 16 (42.0) 0.279 (127.0
Straight Plug  TC-500-NMC-PL ~ 3190-900 <1.25:1 (2.5) Hex Solder  Clamp S/IG 21 (53) 0.92 (23.4) 0.228 (103.4]
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

CT-U
3192-181

DBT-U
3192-001

Y151
3190-465

CT-500
3192-169

Install Tools

Part Number Stock Code Description
Crimp Tool CT-U 3192-181 Crimp Handle (Dies Required)
Crimp Tool CT-500 3192-169 Crimp tool for LMR-500 connectors
Crimp Dies Y151 3190-465 .532" Hex Dies
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool CCT-02
Strip Tool CST-500 3192-075 Combination prep tool for LMR-500 3192-165
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip
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LMR®-600-LLPL
Flexible Low Loss Plenum Coax

Ideal for...
* Indoor Plenum Feeder runs
* UL/NEC/CSA rated CMP/FT6
* Any wireless application (e.g. LMDS, MMDS, WLL, GPS, LMR,
WLAN, WISP, WiMax, SCADA, Cellular, PCS, Paging)
requiring an easily routed, low loss RF cable for 7
in-building systems =

_
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]
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Construction Specifications

Part Description

Stock Description Material )
010
L6 Indor/r Plenu C e 40 Inner Conductor Solid BCCAI 0.150  (3.81)
CMP/FT6 Dielectric Low density PTFE 0.455 (11.56)
Outer Conductor Aluminum Tape 0.461 (11.71)
Overall Braid Tinned Copper 0.490 (12.45)
Jacket Orange FRPVC 0.590 (14.99)

Environmental Specifications

Performance Property °F °C

Mechanical Specifications

Installation Temperature Range  +23/+167  -5/+75 Performance Property Units US (metric)

Storage Temperature Range +23/+167 -5/+75

Operjﬁng Te’:nperature R:nge S —— Bend Radius: installation ~ in. (mm) 15  (38.1)
Bend Radius: repeated in (mm) 6.0 (152.4)
Bending Moment ft-Ib (N-m) 2.75 (3.73)
Weight lb/ft (kg/m) 0.24 (0.36)
Tensile Strength Ib (kg) 265 (120.3)
Flat Plate Crush Ib/in. (kg/mm) 210 (3.75)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76

Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50

Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  0.73 (2.40)
Outer Conductor ohms/1000ft (/km)  1.20 (3.9)
Voltage Withstand Volts DC 4000

Jacket Spark Volts RMS 8000

Peak Power kW 40
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Attenuation vs. Frequency (typical)
10.0

53
= o
£a v
<3
0.1
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 150 220 450 900 1500 1800 2000 2500 3400 5800 8000
Attenuation dB/100 ft 0.5 0.6 1.0 1.2 1.8 2.6 3.4 3.7 3.9 4.4 5.3 71 8.8
Attenuation dB/100 m 1.5 1.9 313 4.1 5.9 8.5 11.1 12.2 129 145 172 232 290
Avg. Power kW 6.97 5.39 3.08 253 1.75 122 0.93 0.84 0.79 0.70 0.59 0.44 0.26

Calculate Attenuation =
(0.081390) « VFMHz + (0.000150) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Jacket = +75°C (167°F); Sea Level; dry air; atmospheric pressure; no solar loading
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1 # -..-"" F . ¢ T'-
”}0-600-LCM-PL E7-600.NMEEE % ~ TG-600-NMH-PL . ‘/ TC-600-NF-PL

3190-1221 e 3190-760 = 3190-965

I

TC-600-BM-RA
3190-2734

Connectors Inner Outer Finish*

Part Stock VSWR** Coupling Contact Contact Body Width Weight
Interface Description Number Code Freq. (GH Nut Attach Attach  /Pin i i b g
1. LC Male Straight plug ~ TC-600-LCM-PL  3190-1221 <1.25:1 (1) Hex Solder  Clamp  N/S 31 (787) 162 (41.1) 1.20 (544)
2. N Male Straight Plug  EZ-600-NMH-PL-X 3190-2963 <1.25:1 (2.5) Hex/Knurl Spring FingerCrimp ~ A/G 21 (53) 0.92 (23.4) 0.166 (75.3)
3. N Male Straight Plug  TC-600-NMH-PL  3190-760 <1.25:1 (2.5) Hex Solder Crimp  S/G 21 (53) 0.92 (23.4) 0.208 (93.4)
4. N Female Straight Plug ~ TC-600-NF-PL  3190-965 <1.25:1 (6) N/A Solder Crimp  S/G 2.3 (58.4) 0.87 (22.1) 0.150 (67.8)
5. BNC Male Right Angle  TC-600-BM-RA  3190-2734 <30:1 (4) Knurl Solder Crimp  A/G 1.8 (45.5) 1.54 (39.0) 0.164 (74.3

S-A600T,

GK-S600TT_~—— e CS-60120T, CS-60170T d CB-600T
Q %.ﬁﬁ'{ﬁ:—‘?fﬁiﬂ ’
2 WSB-600
Hanger Block Hardware SH-U600T 3109-401
Hardware Accessories
Part Stock
Type Number Code Description
Ground Kit GK-S600TT GK-S600TT Standard Grounding Kit (each)
Hoisting Grip HG-600T HG-600T Split/Laced Type (each)
Cold Shrink CS-A600T CS-A600T Cable to Antenna Junction (each)
Cold Shrink CS-60120T CS-60120T LMR-600 to -1200 Junction (each)
Cold Shrink CS-60170T CS-60170T LMR-600 to -1700 Junction (each)
Hanger Blocks CB-600T CB-600T Dual Cable Support Block (kit of 10)
Hanger Block Supporting Hardware Complete Range of Supporting Hardware & Adapters Available
Snap-In Hangers  SH-U600T SH-U600T Snap-In Hangers (Kit of 10)
Weather Seal Boots WSB-600 3109-401 Weather seal/strain relief boots (10pk) for use with most popular
LMR-600-X series connectors
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3192-181

l TK-600EZ
3190-1602

CST-600
3192-052

GST-600A CCT-02 CT-600

3190-1051 3192-165 s1e2. 128
Install Tools
Part Stock

Type Number Code Description

Crimp Tool CT-U 3192-181 Crimp Handle (Dies Required)

Crimp Tool CT-600 3192-170 Crimp tool for LMR 600 connector

Crimp Dies Y1720 3190-203 .610" Hex Dies

Crimp Rings CR-600 3190-831 Crimp Rings for TC/EZ-600 connectors (pkg of 10)

Midspan Strip Tool ~ GST-600A 3190-1051 For ground strap attachment

Cutting Tool CCT-02 3192-165 Cable end flush cut tool

Replacement Blade RB-02 3192-166 Replacement blade for cutting tool

Replacemnt Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip tools

Replacement Blades RB-456 3190-421 Replacement blades for CST-600C and ST-600EZ

Prep Tool CST-600 3192-052 Prep tool for LMR-600 crimp/clamp style connectors

Tool Kit TK-600EZ 3190-1602 Tool kit for LMR-600 crimp/clamp connectors (includes CCT-02,
CST-600, CT-600, Tool Pouch)
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LMR®-900-LLPL
Flexible Low Loss Plenum Coax

Ideal for...
* Indoor Plenum Feeder runs
* UL/NEC/CSA rated CMP/FT6
* Any wireless application (e.g. LMDS, MMDS, WLL, GPS, LMR,
WLAN, WISP, WiMax, SCADA, Cellular, PCS, Paging)
requiring an easily routed, low loss RF cable for
in-building systems
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Part Description

Construction Specifications

p ot Sl Description Material
art Number Application Jacket  Color Code
LMR-900-LLPL Indoor/Outdoor Plenum FRPVC ~ Orange 54062 Inner Conductor BC Tube 0.227 (5.7
CMP/FT6 Dielectric Low density PTFE 0.680 (17.27
Outer Conductor Aluminum Tape 0.686 (17.42
= — = Overall Braid Tinned Copper 0.732 (18.59
Environmental Specifications Jacket Orange FRPVC 0.870 (22.10

Performance Property °F °C
Installation Temperature Range  +23/+167 -5/+75
Storage Temperature Range +23/+167 -5/+75

Mechanical Specifications

Operating Temperature Range +23/+167 -5/+75 Performance Property units US (metric)
Bend Radius: installation in. (mm) 3.00 (76.2)
Bend Radius: repeated in. (mm) 9.0 (228.6)
Bending Moment ft-lbs (N-m) 9.0 (12.20)
Weight Ibs/ft (kg/m) 0.542  (0.81)
Tensile Strength Ibs (kg) 660 (299.6)
Flat Plate Crush Ibs/in. (kg/mm) 300 (5.36)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76

Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50

Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  0.63 (2.07)
Outer Conductor ohms/1000ft (/km)  0.55 (1.8)
Voltage Withstand Volts DC 5000

Jacket Spark Volts RMS 8000

Peak Power kW 62
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Attenuation vs. Frequency (typical) 2
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é g 1.0
<3
0.1
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 150 220 450 900 1500 1800 2000 2500 3400 5800
Attenuation dB/100 ft 0.3 0.4 0.7 0.9 1.3 1.9 2.5 2.8 2.9 3.3 4.0 54
Attenuation dB/100 m 10 14 24 29 43 62 82 90 96 109 130 178
Avg. Power kW 1321 1018 577 474 325 224 169 152 144 126  1.06 077

Calculate Attenuation =
(0.057220) « VFMHz + (0.000183) + FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Jacket = +75°C (167°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-900-LLPL
Flexible Low Loss Plenum Coax

\

EZ-900-716MC-PL-2 - EZ-900-NFC-PL-2 EZ-900-NMC-PL-2
3190-1549 3190-1586 i 3190-1585
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Inner  Outer Finish*
ConneCtorS Part Stock VSWR**  Coupling Contact Contact Body Length Width Weight
Interface  Description Number Code Freq. (GHz) Nut Attach Attach /Pin in (mm) in (mm) Ib (9)
1.7-16 Male  Straight Plug  EZ-900-716-MC-PL-2 3190-1549 <1.25:1  (2.5) Hex PressFit Clamp S/S 20 (51) 144 (36.6) 0.485 (220.0)
2.N Female  Straight Jack  EZ-900-NFC-PL-2 3190-1586 <1.25:1 (2.5) NA Press Fit  Clamp SIG 20 (51) 1.38 (35.1) 0.443 (200.9)

3.N Male Straight Plug  EZ-900-NMC-PL-2 3190-1585 <1.25:1  (2.5) Hex/Knurl Press Fit Clamp SIS 20 (51) 1.38 (35.1) 0.463 (210.0)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

ST900C
3190-1310

GST-900A
3190-435

WR-900
3190-510

Install Tools

Part
Number Description
Strip Tool ST-900C 3190-1310 For LMR 900 Clamp Style Connectors
Midspan Strip Tool GST-900A 3190-435 For Ground Strap Attachment
Wrenches WR-900 3190-510 1-1/4" Box Wrench (2 required)
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
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HG-900T CS-A900T, CS-90120T, CS-90170T

Standard
Entry Port
Cushion

Hanger Block Supporting Hardware

CB-900T

Standard Entry Panels

SH-U900T

Hardware Accessories

Part
Type Number
Ground Kit GK-S900TT
Hoisting Grip HG-900T
Cold Shrink CS-A900T
Cold Shrink CS-90120T
Cold Shrink CS-90170T
Port Cushion SC-900T-3

Standard Entry Panels

Hanger Blocks CB-900T
Hanger Block Supporting Hardware
Snap-in Hangers  SH-U900T

Stock
Code
GK-S900TT
HG-900T
CS-A900T
CS-90120T
CS-90170T
SC-900T-3

CB-900T

SH-U900T

Description

Standard Grounding Kit (each)

Split/Laced Type (each)

Cable to Antenna Junction (each)

LMR-900 to -1200 Junction (each)

LMR-900 to -1700 Junction (each)

Three Cables (each)

Full Range of Port Styles/Combinations Available

Dual Cable Support Block (kit of 10)

Complete Range of Supporting Hardware and Adapters Available
Snap-in Hanger (Kit of 10)

(800) TMS-COAX
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7Fr IMES microwave sysTEMs
LMR®*1200-LLPL

Flexible Low Loss Plenum Coax

Ideal for...
* Indoor Plenum Feeder runs
 UL/NEC/CSA rated CMP/FT6

* Any wireless application (e.g. LMDS, MMDS, WLL, GPS, LMR,
WLAN, WISP, WiMax, SCADA, Cellular, PCS, Paging)
requiring an easily routed, low loss RF cable for

in-building systems

Part Description

Stock

Part Number Application Jacket Color Code

LMR-1200-LLPL Indoor/Outdoor Plenum
CMP/FT6

FRPVC Orange 54063

Environmental Specifications

Performance Property °F ‘C

Installation Temperature Range  +23/+167 -5/+75
Storage Temperature Range +23/+167 -5/+75
Operating Temperature Range +23/+167 -5/+75

Construction Specifications

Material
Inner Conductor BC Tube 0.310 (7.87)
Dielectric Low density PTFE 0.920 (23.37)
Outer Conductor Aluminum Tape 0.926 (23.52)
Overall Braid Tinned Copper 0.972 (24.69)
Jacket Orange FRPVC 1.200 (30.48)

Mechanical Specifications

Performance Property Units us (metric)
Bend Radius: installation in. (mm) 6.0 (152.4)
Bend Radius: repeated in.s (mm) 12.0 (304.8)
Bending Moment ft-lbs (N-m) 15.0 (20.34)
Weight lbs/ft (kg/m) 0.7 (1.04)

Tensile Strength Ibs (kg) 975 (442.7)
Flat Plate Crush Ibs/in. (kg/mm) 375 (6.70)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76

Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50

Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  0.37 (1.21)
Outer Conductor ohms/1000ft (/km)  0.37 (1.2)
Voltage Withstand Volts DC 6000

Jacket Spark Volts RMS 8000

Peak Power kW 90
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Frequency (MHz)
Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 3400
Attenuation dB/100 ft 02 03 0.5 07 1.0 14 19 2.1 22 25 34
Attenuation dB/100 m 08 1.0 1.8 22 32 46 62 6.9 73 83 100
Avg. Power kW 2342 18.01 10.17 831 566 3.8 290 260 245 215 1.79

Calculate Attenuation =
(0.041720) « VFMHz + (0.000183) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Jacketr = +75°C (167°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-1200-LLPL
Flexible Low Loss Plenum Coax

EZ-1200-NFC-PL EZ-1200-NMC-PL-2
3190-912 3190-6021

| Out Finish*
Connectors Part Stock  VSWR™ nner  Outer ~Finis

Interface

1. N Female
2.N Male

Coupling Contact Contact Body Length Width Weight
Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)

Straight Jack EZ-1200-NFC-PL  3190-912 <1.25:1 (25)  NA PressFit Clamp  S/S 20 (51) 1.65(41.9) 0.650(294.8)
Straight Plug EZ-1200-NMC-PL-2 3190-6021 <1.25:1 (25)  Hex PressFit Clamp  S/S 20 (51) 1.65(41.9) 0.659(298.9)

* Finishes: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

GST-1200A ke WR-1200A, WR1200B CCT-02
3190-436 3190-512/511 3192-165

ST-1200-CH
3192-124

Install Tools

Part
Number Description
Midspan Strip Tool GST-1200A 3190-436 For Ground Strap Attachment
Wrench WR-1200A 3190-512 1-9/16" Box Wrench (1 required)
Wrench WR-1200B 3190-511 1-7/16" Box Wrench (1 required)
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Strip Tool ST-1200-CH 3192-124 For LMR-1200 clamp style connectors
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
102
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GK-S1200TT «_- HG-1200T ©S-90120T, CS-60120T SC-1200T

Hanger Block f
Supporting Hardware SH-U1200T

Standard Entry Panels | CB-1200T

Hardware Accessories

Part Stock
Type Number Code Description
Ground Kit GK-S1200TT GK-S1200TT Standard Grounding Kit (each)
Hoisting Grip HG-1200T HG-1200T Split/Laced Type (each)
Cold Shrink CS-90120T CS-90120T LMR-900 to -1200 Junction (each)
Cold Shrink CS-60120T CS-60120T LMR-600 to -1200 Junction (each)
Standard Entry Port Cushion ~ SC-1200T-3 SC-1200T-3 Three Cables (each)
Standard Entry Panels Full Range of Port Styles/Combinations Available
Hanger Blocks CB-1200T CB-1200T Dual Cable Support Block (kit of 10)
Hanger Block Supporting Hardware ~ Complete Range of Supporting Hardware & Adapters Available
Snap-In Hangers SH-U1200T SH-U1200T Snap-In Hangers (Kit of 10)
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7FrIMES MICROWAVE SYSTEMS
LMR®200-75 Ohm

Flexible Low Loss Coaxial Cable

Ideal for...
* Satellite Applications

* Video Applications-CCTV, CATYV, baseband or broadband

* In-Building Feeder Runs

* Any 75 ohm Wireless Application requiring an easily routed,

* LMR"-75 standard is a UV Resistant Polyethylene
jacketed cable designed for 20-year service outdoor use.
The bending and handling characteristics are significantly
better than any smooth wall or corrugated hard-line
cables.

* Flexibility and bendability are hallmarks of the LMR-
200-75 cabledesign. The flexible outer conductor enables
the tightest bend radius available for any cable of similar
size and performance.

* Low Loss is another hallmark feature of LMR-
75. Size for size LMR-75 has the lowest loss of any
flexible cable and comparable loss to semirigid hard-line
cables.

* RF Shielding is 50 dB greater than typical single
shielded coax (40 dB). The multi-ply bonded foil outer
conductor is rated conservatively at > 90 dB (i.e. >180
dB between two adjacent cables).

* Weatherability: LMR-75 cables designed for
outdoor exposure incorporate the best materials for UV
resistance and have life expectancy in excess of 20 years.
* Connectors: Standard available connectors include
type-N and type-Fmale plug with 75 ohm interface. Most
LMR-75 connectors are the EZ install type with crimp
outer and non-solder center contact attachment.

e Cable Assemblies: All LMR-75 cable types are
available as pre-terminated cable assemblies. Refer to
the section on FlexTech for further details.

Part Description

Part Number
LMR-200-75
LMR-200-75-DB

Application Jacket Color
Indoor/Outdoor PE Black
Qutdoor PE Black

54213
54242

Construction Specifications

Description Material )
Inner Conductor Solid BC 0.025 (0.64)
Dielectric Foam PE 0.116 (2.95)
Outer Conductor Aluminum Tape 0.121 (3.07)
Overall Braid Tinned Copper 0.144 (3.66)
Jacket Black PE 0.195 (4.95)

Mechanical Specifications

Performance Property Units us (metric)

Bend Radius: installation in. (mm) 0.5 (12.7)
Bend Radius: repeated in. (mm) 2 (50.8)
Bending Moment ft-Ib (N-m) 0.2 (0.27)
Weight Ib/ft (kg/m) 0.022  (0.03)
Tensile Strength Ib (kg) 40 (18.2)
Flat Plate Crush Ib/in. (kg/mm) 15 (0.27)

Environmental Specifications

Performance Property °F

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Electrical Specifications

Performance Property Units us (metric)
Max Operating Frequency GHz 25

Velocity of Propagation % 83

Dielectric Constant NA 1.45

Time Delay nS/ft (nS/m) 1.22 (4.02)
Impedance ohms 75

Capacitance pF/ft (pF/m) 16.3 (53.6)
Inductance uH/ft (uH/m) 0.092 (0.30)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  16.8 (55.1)

Outer Conductor ohms/1000ft (/km) 4.9

Voltage Withstand Volts DC 1000
Jacket Spark Volts RMS 3000
Peak Power kW 2.5
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Attenuation vs. Frequency (typical)

Attenuation
(db per 100 feet)
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10.0
Frequency (MHz)
1.0
10 100 1,000 10,000
Frequency (MHz) 30 450 900 1500 1800 2000
Attenuation dB/100 ft 1.7 21 3.7 4.5 6.5 9.3 12.1 13.4 14.1 15.9
Attenuation dB/100m 5.4 7.0 12.2 14.9 214 30.6 39.8 43.8 46.3 52.0
Avg. Power kW 0.98 0.76 0.43 0.36 0.25 0.17 0.13 0.12 0.11 0.10

Calculate Attenuation = (0.300717) « \/ FMHz + (0.000335) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F)
Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading

Inner  Quter Finish*
CO nn eCtO rs Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)
1. F Male Straight Plug  EZ-200-FMH-75  3190-1611 <1.35:1 (2.5) Hex  Spring Finger Crimp N/G 1.1 (27.0) 0.50 (12.7) 0.015 (6.8)
2. N Male Straight Plug ~ EZ-200-NM-75 3190-1612 <1.35:1 (2.5) Knurl  Spring Finger Crimp N/G 1.5 (38.1) 0.83 (21.1) 0.073(33.1)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
1 2 e
<o =T fi
- -‘l A
h". il .
| = et
-~ EZ-200-NM-75
-~ EZ-200-FMH-75 DBT-U
3190-1611 ’ ST90ERS 3192-001
e
— .
1 O 3
CT-240/200/195 CST-195/200 CCT-02 d ,p"’ﬁB-CST
3190-667 3192-102 3192-165 3192-086
Install Tools
Part
Number Description
Crimp Tool CT-240/200/195 3190-667 Crimp tool for LMR 240, 200 and 195
Strip Tool CST-195/200 3192-102 Combination prep tool for LMR-195/200 crimp and clamp connectors
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade Kit  RB-CST 3192-086 Replacement blade kit for all CST tools
Debur Tool DBT-U 3192-001 Removes center conductor rough edges
Accessories ]
Description H‘
Ground Kit GK-S200TT GK-S200TT Standard Grounding Kit GK-S200TT
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LMR®-240-75 Ohm
Flexible Low Loss Coaxial Cable

Ideal for...
* Satellite Applications
* Video Applications-CCTV, CATYV, baseband or broadband
* In-Building Feeder Runs
* Any 75 Ohm Wireless Application requiring an easily routed,
low loss RF cable
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Construction Specifications

Part Description

Stock Description Material In.

Part Number Application Jacket Color Code Inner Conductor Solid BC 0.032 (0.82)
LMR-240-75 Indoor/Outdoor RE Black 54150 Dielectric Foam PE 0.150 (3.81)
LMR-240-75-DB Outdoor PE Black 54226 Outer Conductor Aluminum Tape 0.155 (3.94)
LMR-240-75-FR Indoor FRPE Black 54259 Overall Braid Tinned Copper 0.178 (4.52)

Jacket (See Table) 0.240 (6.10)

Environmental Specifications
Performance Property F

Electrical Specifications

Installation Temperature Range -40/+185  -40/+85 SeimETen e Units US (e
Storage Temperature Range -94/+185  -70/+85 Max Operating Frequenc GH oY
. ) i X i uency z .
Operating Temperature Range 40/+185 40/+85 Vilesiy @ Ersseatan % 84
Mechanical Specifications %';':CE)ZT;;O”SMN nS/ftT:S/m) 1;? -
Performance Property Units us (metric) [ ohms 75
Bend Radius: installation in. (mm) 0.75 (19.1) Capacitance pF/ft (pF/m) 16.1 (52.9)
Bend Radius: repeated in. (mm) 2.5 (63.5) Inductance uH/ft (uH/m) 0.091 (0.30)
Bending Moment ft-Ib (N-m) 0.25 (0.34) Shielding Effectiveness dB >90
Weight Ib/ft (kg/m) 0.034  (0.05) DC Resistance
Tensile Strength Ib (kg) 80 (38.3) Inner Conductor ohms/1000ft (/km) 10.1 (33.1)
Flat Plate Crush Ib/in. (kg/mm) 20 (0.36) Outer Conductor ohms/1000ft (/km)  3.89 (12.8
Voltage Withstand Volts DC 1500
Jacket Spark Volts RMS 5000
Peak Power kW 5.6
Attenuation vs. Frequency (typical)
100.0
§2 100
L~ =]
58
8
<3
1.0 10 100 1,000 10,000
Frequency (MHz) *> ’
Frequency (MHz) 0] 150 220 450 900 1500 1800 2000
Attenuation dB/100 ft 1.3 1.6 2.9 35 5.0 7.2 9.4 10.3 109 123
Attenuation dB/100 m 4.1 5.4 9.4 11.4 16.4 23.5 30.7 338 35.8 403
Avg. Power kW 1.41 1.09 0.62 0.51 0.35 0.25 0.19 10.17 0.16  0.14

Calculate Attenuation = (0.229100) « VFMHz + (0.000330) « FMHz (interactive calculator available at http://www.timesmicrowave.com/
cable_calculators) Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C
(212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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) ol TC-240-FMH-75

3190-1483

EZ-240-NM-75
3190-1614

TC-240-BM-75-X
3190-2939

TC-240-NM-75
3190-477

Inner Outer Finish*
con“eCtors Part Stock VSWR** Coupling Contact Contact Body Length Width Weight

Interface Description Number Code Freq. (GHz) Nut Attach Attach  /Pin in (mm) in (mm) b (g)

1. BNC Male Straight Plug  TC-240-BM-75-X  3190-2939 <1.1:1 (2.0) Knurl  Solder-on Crimp A/G 1.37 (34.8) 0.56 (14.2) 0.043 (19.5)
2. F Male Straight Plug  EZ-240-FMH-75  3190-1613 <1.25:1 (2.0) Hex Spring Finger Crimp N/G 1.7 (434) 056 (14.2) 0.016 (7.3)
3. F Male Straight Plug  TC-240-FMH-75 ~ 3190-1483 <1.25:1 (2.5)  Hex Solder-on Crimp NG 1.7 (432) 056 (14.2) 0.016 (7.3)
4. N Male Straight Plug ~ EZ-240-NM-75 3190-1614 <1.25:1 (2.0) Knurl Spring Finger Crimp N/G 1.5 (38.1) 0.83 (21.1) 0.086 (39.0)
5. N Male Straight Plug ~ TC-240-NM-75 3190-477 <1.25:1 (2.5) Knurl  Solder-on Crimp N/G 15 (38.1) 0.83 (21.1) 0.086 (39.0)

_ RB-CST
g /3192-086
/\ A%
DB CST-240A CT-240/200/19 s
3192-001 i 3 oy —
3192-152 3190-667 ¥ e

Accessories & Install Tools

Stock Code Description
Ground Kit GK-S240TT GK-S240TT Standard Grounding Kit
Strip Tool CST-240A 3192-152 Prep tool for LMR-240 connectors
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip toold
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Crimp Tool CT-240/200/195/100 3190-667 Crimp tool for LMR-100, 195, 200 and 240 connectors

¥

GK-S240TT -« .-
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LMR®-300-75 Ohm
Flexible Low Loss Coaxial Cable

Ideal for...
* Satellite Applications
* Video Applications-CCTV, CATYV, baseband or broadband
* In-Building Feeder Runs
* Any 75 ohm Wireless Application requiring an easily routed,
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Construction Specifications

Part Description

Description Material In. )

Part Number Application Jacket Color Inner Conductor Solid BC 0.044 (1.12)
LMR-300-75 Indoor/Outdoor PE Black 54146 Dielectric Foam PE 0.190 (4.83)
LMR-300-75-DB  Outdoor PE Black 54241 Outer Conductor Aluminum Tape 0.196 (4.98)
Overall Braid Tinned Copper 0.225 (5.72)

Environmental Specifications Jacket Black PE 0.300 (7.62)

Performance Propert °F

Installation Temperature Range -40/+185  -40/+85 Mechanical Specifications

Storage Temperature Range -94/+185  -70/+85 Performance Property Units US  (metric)

Operating Temperature Range Ses 0 Bend Radius: installation  in. (mm) 0875 (22.2)
Bend Radius: repeated in. (mm) 3.0 (76.2)
Bending Moment ft-Ib (N-m) 0.38 (0.52)
Weight Ib/ft (kg/m) 0.055 (0.08)
Tensile Strength Ib (kg) 120 (54.5)
Flat Plate Crush Ib/in. (kg/mm) 30 (0.54)

Electrical Specifications

Performance Property Units us (metric)
Max Operating Frequency GHz 25

Velocity of Propagation % 85

Dielectric Constant NA 1.38

Time Delay nS/ft (nS/m) 1.20 (3.92)
Impedance ohms 75

Capacitance pF/ft (pF/m) 15.9 (52.3)
Inductance uH/ft (uH/m) 0.090 (0.29)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  5.36 (17.6)
Outer Conductor ohms/1000ft (/km)  2.21 (7.3)
Voltage Withstand Volts DC 2000

Jacket Spark Volts RMS 5000

Peak Power kW 10
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Attenuation vs. Frequency (typical)
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1.0
10 100 1,000 10,000

Frequency (MHz)

Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500

Attenuation dB/100 ft 1.0 1.3 22 2.7 3.9 5.6 7.3 8.0 8.5 9.6
Attenuation dB/100 m 3.2 4.1 7.2 8.8 12.7 18.2 23.9 26.4 27.9 31.5
Avg. Power kW 2.06 1.59 0.91 0.74 0.51 0.36 0.27 0.25 0.23 0.21

Calculate Attenuation = (0.175490) « WV FMHz + (0.000330) + FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading

TC-300-BM-75-X _+~ EZ-300-FMH-75

3190-2959 - 3190-1615 EZ-300-NM-75

3190-1616
Inner Outer Finish*

conneCtors Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freqg. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) b (g)
1. BNC Male Straight Plug  TC-300-BM-75-X  3190-2959 <1.1:1 (2.0) Knurl Solder-on Crimp  N/G 1.37 (34.8) 0.56(14.2) 0.043(19.5)
2. F Male Straight Plug  EZ-300-FMH-75  3190-1615 <1.25:1 (2.5) Hex  Spring Finger Crimp  N/G 1.7 (43.2) 0.56(14.2) 0.018 (8.2)
3. N Male Straight Plug ~ EZ-300-NM-75 3190-1616 <1.25:1 (2.5) Knurl ~ Spring Finger Crimp  N/G 1.5 (38.1) 0.83(21.1) 0.074(33.6)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
— /\
’ /\\ ’1:&&
CT-300/400 00 fC(:T-oz DBT-U RB-¢ET S —-
3190-666 84 3192-165 3192-001  |3192-086 ;
Install Tools
Description
Crimp Tool CT-300/400 3190-666 Crimp tool for LMR 300 and 400
Strip Tool CST-300 3192-084 Combination prep tool for LMR-300 crimp and clamp connectors
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST tools
Debur Tool DBT-U 3192-001 Removes center conductor rough edges
Accessories ' ]
Part ﬁ

Number Description ‘\.
Ground Kit GK-S300TT GK-S300TT Standard Grounding Kit " GK-S300TT
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LMR®-400-75 Ohm

Flexible Low Loss Coaxial Cable

Ideal for...
* Satellite Applications

* Video Applications-CCTV, CATYV, baseband or broadband

* In-Building Feeder Runs

* Any 75 ohm Wireless Application requiring an easily routed,

Part Description

Part Number Application Jacket Color

LMR-400-75 Indoor/Outdoor PE Black 54147
LMR-400-75-DB Outdoor PE Black 54228
LMR-400-75-FR Indoor FRPE Black 54256

Environmental Specifications

Performance Property °F

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Construction Specifications
Material In. (mm)

Description

Inner Conductor Solid BC 0.065 (1.65)
Dielectric Foam PE 0.285 (7.24)
Outer Conductor Aluminum Tape 0.291 (7.39)
Overall Braid Tinned Copper 0.320 (8.13)
Jacket (See Table) 0.405 (10.29)

Mechanical Specifications

Performance Property Units us (metric)
Bend Radius: installation in. (mm) 1.0 (25.4)
Bend Radius: repeated in. (mm) 4.0 (101.6)
Bending Moment ft-Ib (N-m) 0.5 (0.68)
Weight Ib/ft (kg/m) 0.068  (0.10)
Tensile Strength Ib (kg) 160 (72.6)
Flat Plate Crush Ib/in. (kg/mm) 40 (0.71)

Electrical Specifications

Performance Property Units us (metric)
Max Operating Frequency GHz 2.5

Velocity of Propagation % 85

Dielectric Constant NA 1.38

Time Delay nS/ft (nS/m) 1.20 (3.92)
Impedance ohms 75

Capacitance pF/ft (pF/m) 15.9 (52.3)
Inductance uH/ft (uH/m) 0.090 (0.29)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  2.50 (8.20)
Outer Conductor ohms/1000ft (/km)  1.65 (5.4)
Voltage Withstand Volts DC 2000

Jacket Spark Volts RMS 5000

Peak Power kW 10
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Attenuation vs. Frequency (typical)
10.0
5 g 1.0
<3
0.1
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 150 220 450 900 1500 1800 2000 2500
Attenuation dB/100 ft 0.6 0.8 1.5 1.8 2.6 3.7 4.9 5.4 5.7 6.4
Attenuation dB/100 m 2.1 2.7 4.8 5.8 84 1241 16.0 17.6 18.7 211
Avg. Power kW 299 2.31 1.32 1.08 0.74 052 0.39 0.35 0.33 0.30
Calculate Attenuation =
(0.115570) « NVFMHz + (0.000260) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR®-400-75 Ohm
Flexible Low Loss Coaxial Cable
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e TC-400-BM-75-X | " - EZ-400-FMH-75 o EZ-400-FM-75 EZ-400-NM-75
- 3190-2960 = 3190-1617 3190-952 - 3190-1618
i i & i -
- ” % '1_‘
in' - o —
TC-400-NM-75 \
e 3190-389 ~ TC-400-NM-75/50
- 3190-1704

T
ConneCtors Part Stock VSWR** Coupling Crr?til;:t C?)mg;tl:ggzg Length Width Weight

Interface Description Number Code Freq. (GHz) Nut Attach Attach /Pin in (mm) in (mm) Ib (9)
1. BNC Male Straight Plug ~ TC-400-BM-75-X ~ 3190-2960 <1.1:1 (2.0) Knurl  Solder-on Crimp N/G 1.37 (348) 056 (14.2) 0.043 (19.5)
2. F Male  Straight Plug EZ-400-FMH-75  3190-1617 <1.25:1 (2.0) Hex Spring Finger ~Crimp N/G 17 (429) 049 (12.4) 0.02 (9.07)
3. F Male Straight Plug EZ-400-FM-75 3190-952 <1.25:1 (2.5) Knurl Spring Finger Crimp N/G 1.7 (432) 0.56 (14.2) 0.002 (9.1)
4.N Male Straight Plug EZ-400-NM-75  3190-1618 <1.25:1 (2.0) Knurl Spring Finger ~Crimp N/G 2.0 (50.5) 0.81 (20.6) 0.10 (45.36)
5.N Male Straight Plug TC-400-NM-75 3190-389 <1.25:1 (2.5) Knurl Solder Crimp N/G 15 (38.1) 0.83 (21.1) 0.90 (40.8)
6. N Male Straight Plug  TC-400-NM-75/50*** 3190-1704 <1.25:1 (2.0) Knurl Solder Crimp N/G 15 (38.1) 0.83 (21.1) 0.09 (39.01)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
***NOTE: 75/50 suffix indicates the connector is for installation on 75 ohm LMR cable and mates with 50 ohm type-N connectors
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CT-U
3192-181

CR-400
3190-830

Y1719 .

3190-202

YE- -

CT-400/300
3190-666

CCT-02
3192-165

CST-400-75
3192-089

GST-400
3190-2174

TK-400EZ-75
660-0084

Type

Part

Number

Install Tools

Stock
Code

Description

Crimp Tool CT-U 3192-181 Crimp Handle (Dies Required)
Crimp Dies Y1719 3190-202 429" Hex Dies
Crimp Tool CT-400/300 3190-666 Crimp tool for LMR 400 connectors
Crimp Rings CR-400 3190-830 Crimp rings for TC/EZ-400 connectors (package of 10)
Strip Tool CST-400-75 3192-089 Combination prep tool for LMR-400-75 crimp and clamp connectors
Mid-Span Strip Tool GST-400 3190-2174 For ground strap attachment
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST tools
Tool Kit TK-400EZ-75 660-0084 Tool kit for LMR-400-75 crimp/clamp connectors includes,
CCT-02,CST-400-75, CT-400/300, Tool Pouch)
&= N e

Ground Kit
Hoisting Grip

GK-S400TT

HG-400T

Hardware Accessories

Part
Number
GK-S400TT
HG-400T

GK-S400TT
HG-400T

Description

Standard Grounding Kit (each)
Laced Type (each)
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LMR®-600-75 Ohm
Flexible Low Loss Coaxial Cable

Ideal for...
* Satellite Applications
* Video Applications-CCTV, CATYV, baseband or broadband
* In-Building Feeder Runs
* Any 75 ohm Wireless Application requiring an easily routed,
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Construction Specifications

Part Description

Description Material In.
PNy arrpllieeien JEE Inner Conductor Solid BCCAI 0108  (2.74)
LMR-600-75 Indoor/Outdoor PE Black 54148 Dielectric Foam PE 0.455 (11.56)
LMR-600-75-DB Outdoor PE Black 54220 Outer Conductor Aluminum Tape  0.461  (11.71)
LMR-600-75-FR Indoor FRPE Black 54258 Overall Braid Tinned Copper 0.490  (12.45)

Jacket (See Table) 0.590 (14.99)

Environmental Specifications

Performance Property °F Mechanical Specifications

Installation Temperature Range -40/+185  -40/+85 Performance Property Units us (metric)

Storage Temperature Range "94/+185  -70/+85 Bend Radius: installation  in. (mm) 15  (38.1)

Operating Temperature Range -40/+185  -40/+85 Bend Radius: repeated in. (mm) 6.0 (152.4)
Bending Moment ft-Ib (N-m) 2.75 (3.73)
Weight lo/ft (kg/m) 0.131 (0.20)
Tensile Strength Ib (kg) 350 (158.9)
Flat Plate Crush Ib/in. (kg/mm) 60 (1.07)

Electrical Specifications

Performance Property Units us (metric)
Max Operating Frequency GHz 2.5

Velocity of Propagation % 87

Dielectric Constant NA 1.32

Time Delay nS/ft (nS/m) 1.17 (3.83)
Impedance ohms 75

Capacitance pF/ft (pF/m) 15.6 (51.1)
Inductance uH/ft (uH/m) 0.088 (0.29)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  1.39 (4.56)
Outer Conductor ohms/1000ft (/km) 1.2 (3.9)
Voltage Withstand Volts DC 4000

Jacket Spark Volts RMS 8000

Peak Power kW 40
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Attenuation vs. Frequency (typical)

10.0
58
o
58
g g 1.0
<3
0.1
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 150 220 450 900 1500 1800 2000 2500
Attenuation dB/100 ft 0.4 0.5 0.9 1.1 1.6 2.3 3.1 3.5 3.7 4.2
Attenuation dB/100 m 1.3 1.7 3.0 3.6 5.3 7.7 10.2 1.4 12.1 13.7
Avg. Power kW 477  3.67 2.08 1.70 1.16 0.80 0.60 0.54 0.51 0.45
Calculate Attenuation =
(0.070590) « VFMHz + (0.000260) » FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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LMR-600-75 Ohm
Flexible Low Loss Coaxial Cable
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=] EZ-600-FMH-75 EZ-600-NM-75 N TC-600-NMH-75/50
3190-1619 3190-1620 3190-1610

Inner  Outer Finish*
ConneCtors Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (¢)]
1.FMale  Straight Plug EZ-600-FMH-75 3190-1619 <1.25:1 (2.5) Hex  Spring Finger Crimp N/G 1.7 (432) 0.56(14.2) 0.112 (50.8)
2.N Male  Straight Plug EZ-600-NM-75 3190-1620 <1.25:1 (2.0)  Knurl  Spring Finger Crimp N/G 2.1 (53.1) 0.87(22.1) 0.166 (75)
3.N Male Straight Plug ~ TGC-600-NMH-75/50***  3190-1610 <1.25:1 (2.0) Hex Solder  Crimp N/G 2.1 (53.1) 0.83(21.1) 0.166 (75)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
***NOTE: 75/50 suffix indicates the connector is for installation on 75 ohm LMR cable and mates with 50 ohm type-N connectors
RB-CST
/ 3192-086
/\ R
eny %‘- e q‘
3192-181 > _._..-"'"
= T .
Y1720 ! CR-600 ST-600-75
3190-203 3190-831 3192-090
DBT-U ‘ :
3192-001 = GST-600A
3190-1051 l
Install Tools TKCG00EZ TS
Part Stock
Type Number Code Description
Crimp Tool CT-U 3192-181 Crimp Handle (Dies Required)
Crimp Tool CT-600 3192-170 Crimp tool for LMR-600 connectors
Crimp Dies Y1720 3190-203 .610" Hex Dies
Crimp Rings CR-600 3190-831 Crimp Rings for TC/EZ-600 connectors (pkg of 10)
Strip Tool ST-600-75 3192-090 Strip tool for LMR-600-75 crimp and clamp style
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Midspan Strip Tool GST-600A 3190-1051 For ground strap attachment
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Replacement Blade Kit RB-CST 3192-086 Replacement blade for all CST strip tools
Tool Kit TK-600EZ-75 660-0085 Tool kit for LMR-600 Crimp Connectors (includes CCT-02,
ST-600-75, CT-600, Tool Pouch)
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GK-S600TT "= HG-600T CS-A600T, CS-60120T, CS-60170T

SC-600T

CB-600T i

Standard Entry Panels

-
a

SH-U600T

Hanger Block Hardware

Hardware Accessories

Part Stock
Type Number Code Description
Ground Kit GK-S600TT GK-S600TT Standard Grounding Kit (each)
Hoisting Grip HG-600T HG-600T Split/Laced Type (each)
Cold Shrink CS-A600T CS-A600T Cable to Antenna Junction (each)
Cold Shrink CS-60120T CS-60120T LMR-600 to -1200 Junction (each)
Cold Shrink CS-60170T CS-60170T LMR-600 to -1700 Junction (each)
Stand. Entry Port Cushion SC-600T-3 SC-600T-3 Three Cables (each)
Standard Entry Panels Full Range of Port Styles/Combinations Available
Hanger Blocks CB-600T CB-600T Dual Cable Support Block (kit of 10)
Hanger Block Supporting Hardware Complete Range of Supporting Hardware & Adapters Available
Snap-In Hangers  SH-U600T SH-UB600T Snap-In Hangers (Kit of 10)
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TCOM®™195

Low Loss Low Passive Intermod Coax

Ideal for...
* -155 dBc Intermodulation Distortion
* Low Loss UHF/Microwave Interconnect
* Wireless Base Station Interconnect
* Flexible for Easy Routing

*TCOM "standard is a UV Resistant Polyethylene jack-
eted cable designed for 20-year service outdoor use. The
bending and handling characteristics are significantly bet-
ter than any air-dielectric and corrugated hard-line cables.
TCOM’- FR is anon-halogen (non-toxic), low smoke,
fire retardant cable designed for in-building runs that can
berouted anywhere exceptairhandling plenums. TCOM-
FR has a UL/NEC & CSArating of ‘CMR’ and ‘FT4’
respectively.

Flexibility and bendability are hallmarks of the TCOM
cable design. The flexible outer conductor enables
the tightest bend radius available for any cable of similar
size and performance.

Low Loss is another hallmark feature of TCOM. Size
for size LMR has the lowest loss of any flexible cable
and comparable loss to semirigid hard-line cables.
Passive Intermod is lower than —155 dBc exceed the
performance levels for most wireless applications.
RF Shieldingis 60dB greater than typical single shielded
coax (40 dB). The multi-ply bonded foil outer conduc-
tor is rated conservatively at > 100 dB (i.e. >200 dB
between two adjacent cables).

Weatherability: TCOM cables designed for out-
door exposure incorporate the best materials for UV re-
sistance and have life expectancy in excess of 20 years.
Connectors: Awide variety of connectors are available
for TCOM cable, including all common interface
types, reverse polarity, and a choice of solder or non-
solder center pins. Most LMR connectors employ crimp
outer attachment using standard hex crimp sizes.
Cable Assemblies: All TCOM cable types are avail-
able as pre-terminated cable assemblies. Refer to
the section on FlexTech for further details.

Part Description

Part Number Application Jacket Color
TCOM-195 Outdoor PE Black 55021
TCOM-195-FR  Indoor-Riser CMR  FRPE Black 55012

Construction Specifications
Material

Description

Inner Conductor Solid BC 0.037 (0.94)
Dielectric Foam PE 0.110 (2.79)
Outer Conductor SPC Strip Braid 0.120 (3.05)
Overall Braid TC Braid over Al tape 0.148 (3.76)
Jacket (see table above) 0.195 (4.95)

Mechanical Specifications

Units us

Performance Property

Bend Radius: installation in. (mm) 0.5 (12.7)
Bend Radius: repeated in. (mm) 2 (50.8)
Bending Moment ft-Ib (N-m) 0.2 (0.27)
Weight Ib/ft (kg/m) 0.085  (0.05)
Tensile Strength Ib (kg) 40 (18.2)
Flat Plate Crush Ib/in. (kg/mm) 15 (0.27)

Environmental Specifications

Performance Property °F

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76

Dielectric Constant NA 1.56

Time Delay nS/ft (NS/m) 1.27 (4.17)
Impedance ohms 50

Capacitance pF/ft (pF/m) 254 (83.3)
Inductance uH/ft (uH/m) 0.064 (0.21)
Shielding Effectiveness dB >100

DC Resistance

Inner Conductor ohms/1000ft (/km) 7.6 (24.9)

Outer Conductor ohms/1000ft (/km)  3.42 (11.2)
Voltage Withstand Volts DC 1000

Jacket Spark Volts RMS 3000

Peak Power kW 2.5

Passive Intermod dBc -155
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Attenuation vs. Frequency (typical)
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10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz) 220 450 900 1500 1800
Attenuation dB/100 ft 1.8 2.3 4.0 4.9 7.0 10.1 13.1 14.5 153 172 272 36.8
Attenuation dB/100m 5.8 7.5 131  16.0 23.0 33.0 431 475 50.2 565  89.1 120.7
Avg. Power kW 0.91 0.71 040 0.33 0.23 0.16 0.12 0.11 0.10 0.09 0.06 0.04

Calculate Attenuation = (0.321011) « N FMHz + (0.000469) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading

1 2 3 : 4

TC-195-NMH-X EZ-195-SM-X - TC-195-SM-SS-X
3190-2880 3190-6140 3190-2878

S
3 EZ-195-BM-X

EZ-195-TM-RP-X
3190-6142 3190-6141

Inner Outer Finish*
Connectors VSWR* Coupling Contact Contact Body Width Weight

TC-195-TM-X
3190-2879

—

Part Stock
Interface Description Number Code Freq. (GHz) Nut Attach Attach /Pin i in (mm) Ib ()]

1. N Male Straight Plug  TC-195-NMH-X 3190-2880 <1.25:1 (25)  Knurl  Solder  Crimp S/G 15 (38.1) 075 (19.1) 0.073 (33.1)

2. SMA Male  Straight Plug EZ-195-SM-X 3190-6140 <1.30:1 (6) Hex Spring Finger Crimp AG 09 ( ) 0.37 (9.4) 0.019 (8.6)

3. SMA Male  Straight Plug TC-195-SM-SS-X 3190-2878 <1.25:1 (2.5) Hex  Solder Crimp  SS/G 1.0 (25.4) 032 (8.1) 0.015 (6.8)

4. TNC Male  Straight Plug TC-195-TM-X 3190-2879 <1.25:1 (2.5) Knurl Solder Crimp S/G 1.4 ) 0.59 (15.0) 0.045 (20.4)

5. TNC Male  Reverse Polarity EZ-195-TM-RP-X 3190-6142 <1.35:1 (6) Hex Spring Finger Crimp AG 1.1 ( ) 0.87 (22.0) 0.045 (20.4)

6. EZ-195-BM-X BNC Male  EZ-195-BM-X 3190-6141 <1.30:1 (4) Knurl Spring FingerCrimp A/G 1.1 (28.4) 0.60 (14.5)0.045 (20.4)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

RB-CST
/\ ? 92086
-24 /\ %‘
3190-667 . .
B —
-r’".-‘

Part Number Stock Code Description Install Tools
CT-240/200/195/100 3190-667 Crimp tool for LMR-100, 195, 200and 240 connectors

Crimp Tool

Deburr Tool DBT-U 3192-001 Removes center conductor rough edges

Cutting Tool CCT-02 3192-165 Cable end flush cut tool

Replacement Blade RB-02 3192-166 Replacement blade for cutting tool

Strip Tool CST-195/200 3192-102  Combination prep tool for LMR-195 and LMR-200 3?3;?625
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all strip tools
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TCOM®-200

Low Loss Low Passive Intermod Coax

Ideal for...
* -155 dBc Intermodulation Distortion
* Low Loss UHF/Microwave Interconnect
* Wireless Base Station Interconnect
* Flexible for Easy Routing

Part Description

Part Number Application Jacket Color

TCOM-200 Outdoor PE Black 55001

TCOM-200-FR Indoor-Riser CMR  FRPE Black 55022

TCOM-200-PUR-DB  Outdoor/ PUR Black 55042
Watertight

Environmental Specifications

Performance Property °F °C

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Construction Specifications

Description Material

Inner Conductor Solid BC 0.044 (1.12)
Dielectric Foam PE 0.116 (2.95)
Outer Conductor SPC Strip Braid 0.126 (3.20)
Overall Braid TC Braid over Al tape 0.154 (3.91)
Jacket (see table) 0.195 (4.95)

Mechanical Specifications

Performance Property Units (V] (UEET)
Bend Radius: installation in. (mm) 0.5 (12.7)
Bend Radius: repeated in. (mm) 2 (50.8)
Bending Moment ft-Ib (N-m) 0.2 (0.27)
Weight Ib/ft (kg/m) 0.040  (0.06)
Tensile Strength Ib (kg) 40 (18.2)
Flat Plate Crush Ib/in. (kg/mm) 15 (0.27)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 83

Dielectric Constant NA 1.45

Time Delay nS/ft (nS/m) 1.22 (4.02)
Impedance ohms 50

Capacitance pF/ft (pF/m) 245 (80.3)
Inductance uH/ft (uH/m) 0.061 (0.20)
Shielding Effectiveness dB >100

DC Resistance

Inner Conductor ohms/1000ft (/km)  5.36 (17.6)
Outer Conductor ohms/1000ft (/km)  3.84

Voltage Withstand Volts DC 1000

Jacket Spark Volts RMS 3000

Peak Power kW 2.5

Passive Intermod dBc -155
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Attenuation vs. Frequency (typical)

100.0
S3
=o
§ =
Qg
E S 10.0
1.0
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 5800 10,000
Attenuation dB/100 ft 1.7 2.2 3.8 4.6 6.6 9.4 12.3 13.5 14.2 16.0 25.0 33.7
Attenuation dB/100 m 5| 71 12.4 15.0 21.6 30.9 40.2 442 46.7 52.5 822 110.5
Avg. Power kW 1.08 0.84 0.48 0.39 0.27 0.19 0.15 0.13 0.13 0.11 0.07 0.05
Calculate Attenuation = (0.303670) » N FMHz + (0.000331) - FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading
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TCOM-200
Low Loss Low Passive Intermod Coax
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1 2 3 4
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ﬁ.‘}"#‘ e I ——_ é‘ b - .' * * '.-'-t""
-:‘.{ - = _ L ‘ i+ ’ .k. ’J’
\ . " =
L\, -’ ' 200EM - TC-200-MUHF © EZ-200-NMH-X
- 3190-225 §L

EZ-200-NMH-D
3190-444 3190-2886 3190-1918
6 7 8
5 — —
- ‘,‘ — 4
g Topatt i " TC-200-NM-RP TC-200-SM-88-X : TC-200-SM-RP
= 3190-224 3190-959 3190-2881 3190-327

" TC-200-TF EZ-200-TF-RP
3190-263 3190-793

EZ-200-SM-RA-SS-X EZ-200-SF-SS-X
3190-6006 3190-6007

P o

EZ-200-TM-RA-X B EZ-200-TM TC-200-T™M R EZ-200-TM-RP
3190-6008 3190-1266 3190-24 3190-792

Conne(:tors Part VSWR** Coupling Clc?r:‘tzl;:t C%zzzrct Fggjc Length Width Weight
Interface Description Number Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)
1. BNC Male Straight Plug TC-200-BM 3190-225 <1.25:1 (2.5) Knurl Solder Crimp S/G 1.7 (432) 0.56 (14.2) 0.045 (20.4)
2. Mini-UHF Straight Plug TC-200-MUHF 3190-444 <1.25:1 (2.5) Knurl Solder  Crimp NG 1.1 (27.9) 045 (11.4) 0.015 (6.8)
3. N Male Straight Plug EZ-200-NMH-X 3190-2886 <1.25:1 (8) Knurl Spring Fit ~ Crimp S/G 1.5 (38.1) 0.75 (19.1) 0.073 (33.1)
4. N Male Straight Plug  EZ-200-NMH-D ~ 3190-1918 <1.25:1 (8) Hex/Knurl Spring Fit Crimp AG 1.5 (38.1) 0.75 (19.1) 0.073(33.1)
5. N Male Straight Plug TC-200-NM 3190-224 <1.25:1 (2.5) Knurl Solder Crimp S/G 15 (38.1) 0.75 (19.1) 0.073 (33.1)
6. N Male Reverse Polarity TC-200-NM-RP 3190959 <1.25:1 (2.5) Knurl Solder  Crimp N/G 1.5 (38.1) 0.75 (19.1) 0.073 (33.1)
7. SMA Male Straight Plug ~ TC-200-SM-SS-X ~ 3190-2881 <1.25:1 (8) Hex Solder  Crimp SS/G 1.0 (254) 0.32 (8.1) 0.015 (6.8)
8. SMA Male Reverse Polarity TC-200-SM-RP 3190-327 <1.25:1 (2.5) Hex Solder Crimp SS/G 1.0 (254) 0.32 (8.1) 0.015 (6.8)
9. SMA Male Right Angle  EZ-200-SM-RA-SS-X  3190-6006 <1.30:1 (6) Hex  Spring Finger Crimp AG 1.0 (24.7) 0.70 (17.7) 0.019 (8.6)
10. SMA Female ~Straight Jack ~ EZ-200-SF-SS-X ~ 3190-6007 <1.25:1 (6) NA Spring Finger Crimp AG 0.9 (23.2) 0.40 (10.0) 0.019 (8.6)
11. TNC Female Straight Jack TC-200-TF 3190-263  <1.25:1 (2.5) NA Solder  Crimp N/G 1.3 (33.0) 0.57 (14.5) 0.033 (15.0)
12. TNC Female Reverse Polarity EZ-200-TF-RP 3190-793 <1.25:1 (2.5) NA Spring Fit ~ Crimp AG 1.3 (33.0) 0.57 (14.5) 0.033 (15.0)
13. TNC Male  RightAngle ~ EZ-200-TM-RA-X  3190-6008 <1.25:1 (6) Hex  Spring finger Crimp AG 14 (275) 1.10 (28.8) 0.091 (41.7)
14. TNC Male Straight Plug EZ-200-TM 3190-1266 <1.25:1 (2.5) Knurl Spring Fit ~ Crimp S/G 1.4 (35.6) 0.59 (15.0) 0.045 (20.4)
15. TNC Male Straight Plug TC-200-TMC 3190-240 <1.25:1 (2.5) Knurl Solder  Clamp S/G 1.7 (432) 0.59 (15.0) 0.045 (20.4)
16. TNC Male Reverse Polarity EZ-200-TM-RP 3190-792  <1.25:1 (2.5) Knurl Spring Fit ~ Crimp AG 1.4 (35.6) 0.32 (8.1) 0.045 (20.4)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
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GK-S200TT
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GK-S200TT

Hardware Accessories

Description
Standard Ground Kit (each)

Part

Number
GK-S200TT

CT240/200/195/100
3190-667

CST-195/200
3192-102

Crimp Tool

Deburr Tool

Cutting Tool
Replacement Blade
Strip Tool
Replacement Blade Kit

Part
Number
CT-240/200/195/100
DBT-U
CCT-02
RB-02
CST-195/200
RB-CST

Install Tools

3190-667
3192-001
3190-165
3192-166
3192-102
3192-086

RB-CST
3192-086

Description

Crimp tool for LMR-100, 195, 200 and 240 connectors
Removes center conductor rough edges

Cable end flush cut tool

Replacement blade for cutting tool

Combination prep tool for LMR-195 and LMR-200
Replacement blade kit for all strip tools

(800) TMS-COAX * www.timesmicrowave.com
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TCOM®-240
Low Loss Low Passive Intermod Coax

Ideal for...
* -155 dBc Intermodulation Distortion
* Low Loss UHF/Microwave Interconnect
* Wireless Base Station Interconnect
* Flexible for Easy Routing

o
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Part Description

Construction Specifications

Part Number Application Jacket Color Description Material
TCOM-240 Outdoor PE  Black 55017 Inner Conductor Solid BC 0.056 (1.42)
TCOM-240-FR  Indoor-Riser CMR FRPE Black 55023 Dizlsits Foam PE 0.150 (3.81)
Quter Conductor SPC Strip Braid 0.160 (4.06)
Environmental Specifications Overall Braid TC Braid over Al tape  0.188 (4.78)
Performance Property °F °C Jacket (see table) 0.240 (6.10)
Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85 Mechanical Specifications
Operating Temperature Range -40/+185  -40/+85 Performance Property Units Us
Bend Radius: installation in. (mm) 0.75 (19.1)
Bend Radius: repeated in. (mm) 2.5 (63.5)
Bending Moment ft-Ib (N-m) 0.25 (0.34)
Weight Ib/ft (kg/m) 0.045  (0.07)
Tensile Strength Ib (kg) 80 (36.3)
Flat Plate Crush Ib/in. (kg/mm) 20 (0.36)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 84

Dielectric Constant NA 1.42

Time Delay nS/ft (nS/m) 1.21 (3.97)
Impedance ohms 50

Capacitance pF/ft (pF/m) 24.2 (79.4)
Inductance uH/ft (uH/m) 0.060 (0.20)
Shielding Effectiveness dB >100

DC Resistance

Inner Conductor ohms/1000ft (/km) 3.2 (10.5)
Outer Conductor ohms/1000ft (/km)  2.06 (6.8)
Voltage Withstand Volts DC 1500

Jacket Spark Volts RMS 5000

Peak Power kW 5.6

Passive Intermod dBc -155
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Attenuation vs. Frequency (typical)

100.0
88 100
§2
g5
1.0
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 900
Attenuation dB/100 ft 1.3 1.6 2.9 35 5.0 7.2 9.4 10.3 109 123 194 262
Attenuation dB/100 m 4.2 5.4 94 114 164 23.5 30.7 339 358 403 63.6 86.0
Avg. Power kW 158 122 070 0.57 0.40 0.28 021  0.19 0.18 016  0.10 0.07

Calculate Attenuation =
(0.229148) + NFMHz + (0.000331)  FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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TCOM-240
Low Loss Low Passive Intermod Coax

1 - 2 3 4
@Y | e Tee— | s
X [ 5 — )
s = TC-240-BMC K - TC-240-BM-X EZ-240-BMX EZ-240-BM-RA-X
3190-242 3190-2890 3190-6120 3190-2868
5 6 7 8
A —,
=3 = WL
— =
ﬁl TC—S:SE)I_BZI\&FQA-X Tcﬁggizﬁ‘%ﬁ EZ-240-NMH-X g TC-240-NMH-X
3190-2893 3190 o
9 10 " 12 i 2
S )
N _ = Y
" EZ-240-NMH-RA-X - T%}ZJ&WC TC-240-NMH-RA-D TC-240-NF-BHF (A)
3190-6143 p 3190-2426 3190-866
13 14 15 . 16
e = - 4
- N B . E . - .
\ ' .j)%oNFBHX % : q
: 3190-2888 E§13?)?2';155X ° 22(1);)'?2?536% f o TC_§14 gé_szngésés-x
T
ConneCtors Part Stock VSWR** Coupling Crr?t‘:;:t C?)l;::rctFlBrgzg Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach /Pin in (mm) in
1.BNCMale StraightPlug ~ TC-240-BMC 3190-242 <1.25:1 (25)  Knurl Solder Clamp S/G 1.7 (43) 056 (14.2) 0.040 (18.1)
2.BNCMale StraightPlug ~ TC-240-BM-X  3190-2890 <1.25:1 (2.5)  Knurl Solder  Crimp A/G 1.7 (43) 056 (14.2) 0.043 (19.5)
3.BNCMale StraightPlug ~ EZ-240-BM-X  3190-6120 <1.25:1 (4) Knurl ~ SpringFinger Crimp  A/G 1.2 (31.7) 0.60 (14.5) 0.045 (20.4)
4.BNCMale RightAngle  EZ-240-BM-RA-X 31902868 <1.30:1 (4) Knurl ~ SpringFinger Crimp  A/G 1.3 (33.6) 1.19 (30.1) 0.091 (41.7)
5.BNC Male RightAngle  TC-240-BM-RA-X  3190-2869 <1.30:1 (4) Knurl Solder Crimp A/G 1 (25.1) 1.04 (26.4) 0.091 (41.7)
6. Mini-UHF StraightPlug ~ TC-240-MUHF  3190-445 <1.25:11 (2.5)  Knurl Solder Crimp N/G 1.1 (28) 045 (11.4) 0.014 (6.4)
7.NMale StraightPlug ~ EZ-240-NMH-X  3190-2893 <1.25:1 (2.5) Hex/Knurl SpringFinger Crimp A/G 1.5 (38.1) 0.78 (19.8) 0.086 (39.0)
8.NMale StraightPlug ~ TC-240-NMH-X  3190-2887 <1.25:1 (2.5) Hex Solder Crimp N/S 15 (38) 075 (19.1) 0.086 (39.0)
9.NMale RightAngle  EZ-240-NMH-RA-X 3190-6143 <1.35:1 (6) Hex  SpringFinger Crimp A/G 1 (25.1) 1.04 (26.4) 0.115 (52.0)
10.NMale StraightPlug ~ TC-240-NMC 3190-244 <1.25:1 (25)  Knurl Solder Clamp S/G 15 (38) 075 (19.1) 0.082 (37.2)
11. NMale RightAngle  TC-240-NMH-RA-D 3190-2426 <1.35:1 (6) Hex/Knurl Solder  Crimp A/G 1.2 (324) 122 (31.0) 0.091 (41.7)
12.NFemale  PanelJack  TC-240-NF-BHF(A) 3190-866 <1.25:1 (2.5) NA Solder Crimp A/G 1.7 (44) 1.00 (25.4) 0.115 (52.2)
13.NFemale BulkheadJack TC-240-NF-BH-X  3190-2888 <1.25:1 (2.5) NA Solder Clamp A/G 18 (46) 0.88 (22.4) 0.145 (65.8)
14.NFemale  StraightJack  EZ-240-NF-X  3190-2795 <1.25:1 (6) NA  SpringFinger Crimp A/G 1.4 (354) 0.62 (15.8) 0.040 (18.0)
15.SMAFemale BulkheadJack TC-240-SFSS-BH-X 3190-2896 <1.25:1 (2.5) NA Solder  Crimp SS/G 1.1 (29) 0.31  (7.9) 0.019 (8.6)
16.SMAMale  StraightPlug TC-240-SM-SS-X  3190-2898 <1.25:1 (10) Hex Solder  Crimp SS/G 1.0 (25) 0.32 (8.1) 0.016 (7.3)
17.SMAMale  RightAngle TC-240-SM-RA-SS-X 3190-2900 <1.35:1 (6) Hex Solder  Crimp SS/G 0.8 (20) 0.65 (16.5) 0.019 (8.6)
18. SMAMale  ReversePolarity TC-240-SM-RP  3190-326 <1.25:1 (2.5) Hex Solder  Crimp SS/G 1.0 (25) 0.32 (8.1) 0.016 (7.3)
19.TNCMale  StraightPlug EZ-240-TM 3190-1128 <1.25:1 (2.5)  Knurl  SpringFinger Crimp N/G 1.4 (34.3) 059 (15.0) 0.043 (19.5)
20.TNCMale  StraightPlug ~ TC-240-TM-X  3190-2797 <1.25:11 (25)  Knurl Solder Crimp N/S 1.7 (43) 059 (15.0) 0.043 (19.5)
21.TNCMale  Reverse Polarity EZ-240-TM-RP ~ 3190-970 <1.25:1 (2.5)  Knurl  SpringFinger Crimp A/G 1.4 (36) 0.59 (15.0) 0.043 (19.5)
22. TNCFemale StraightJack  EZ-240-TF-X  3190-6204 <1.25:1 (6) NA  SpringFinger Crimp A/G 1.1 (27.2) 0.87 (22.0) 0.033 (15.0)
23.TNCFemale ReversePolarityEZ-240-TF-RP-X  3190-6167 <1.35:1 (6) NA  SpringFinger Crimp A/G 1.1 (27.2) 0.87 (22.0) 0.033 (15.0)
24.FMale Straight Plug ~ TC-240-FM-X  3190-2891 <1.25:1 (2.5)  Knurl Solder Crimp N/G 1.1 (28) 045 (11.4) 0.014 (6.4)
25. QMA Male ~Straight Plug  EZ-240-QM-X ~ 3190-2894 <1.25: (6) Knurl  Spring Finger Crimp N/G 1.2 (30.0) 0.41 (10.5) 0.014 (6.35)
26. QMA Male Right Angle EZ-240-QM-RA-X 3190-2895 <1.25: (<6)  Knurl Spring Finger Crimp N/G 0.8 (20.3) 0.65 (16.5) 0.019 (8.62)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
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Hardware Accessories

Description
Ground Kit GK-S240TT GK-S240TT Standard Ground Kit (each)

RB-CST
/\ Pa, # /3192-086
/\ s

s

g f

7

_

CT-240/200/195/100
3190-667

CCT-02
3192-165

CST-240A E DBT-U

3192-152 3192-001

Installation Tools

Part

Number Description
Crimp Tool CT-240/200/195/100 3190-667 Crimp tool for LMR-100, 195, 200 and 240 connectors
Strip Tool CST-240A 3192-152 Prep tool for LMR-240 connectors
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip tools
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TCOM®-300

Low Loss Low Passive Intermod Coax

Ideal for...
* -155 dBc Intermodulation Distortion
* Low Loss UHF/Microwave Interconnect
* Wireless Base Station Interconnect
* Flexible for Easy Routing

Part Description

Part Number Application Jacket

TCOM-300 Outdoor PE Black 55011
TCOM-300-FR Indoor-Riser CMR  FRPE Black 55013
TCOM-300-PUR-DB  Outdoor/ PUR Black 55038

Watertight

Construction Specifications

Description

Inner Conductor
Dielectric
Outer Conductor

Environmental Specifications
Performance Property °’F

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Overall Braid
Jacket

Material
Solid BC 0.070 (1.78
Foam PE 0.190 (4.83
SPC Strip Braid 0.200 (5.08
TC Braid over Al tape 0.234 (5.94
(see table) 0.300 (7.62

Mechanical Specifications
Units us

Performance Property

(metric)

Bend Radius: installation in. (mm) 0.88 (22.2)
Bend Radius: repeated in. (mm) 3.0 (76.2)
Bending Moment ft-Ib (N-m) 0.38 (0.52)
Weight Ib/ft (kg/m) 0.055  (0.08)
Tensile Strength Ib (kg) 120 (54.5)
Flat Plate Crush Ib/in. (kg/mm) 30 (0.54)

Dielectric Constant
Time Delay
Impedance
Capacitance
Inductance

DC Resistance
Inner Conductor
Outer Conductor
Voltage Withstand

Attenuation vs. Frequency (typical)

Jacket Spark
Peak Power
Passive Intermod

Performance Property
Velocity of Propagation

Shielding Effectiveness

Electrical Specifications

Units us

% 85
NA 1.38
nS/ft (nS/m) 1.20 (3.92)
ohms 50
pF/ft (pF/m) 23.9 (78.4)
uH/ft (uH/m) 0.060 (0.20)
dB >100
ohms/1000ft (/km)  2.12 (7.0)
ohms/1000ft (/km)  2.10 (6.9)
Volts DC 2000
Volts RMS 5000
kW 10
dBc -155

100.0
c %\ ]
Qe =
88 10.0 g =
[ =N s
RS —
<% et
~ —
1.0 s
10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz) 450 900 1500 1800 2000 2500 5800

Attenuation dB/100 ft 1.1 1.4 24 3.0 4.3 6.1 8.0 8.8 9.3 10.5 16.7 22.7
Attenuation dB/100m 3.5 4.6 8.0 9.7 14.0 20.1 26.3 29.0 30.7 34.6 548 745
Avg. Power kW 2.07 1.60 0.91 0.75 0.52 0.36 0.28 0.25 0.24 0.21 0.13  0.10

Calculate Attenuation = (0.194337) « N FMHz + (0.000327) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading
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. .#-"‘"J TC-300-TM TC-300-SM TC-300-SF-BH f TC-300-NMH-X
3190-500 3190-501 3190-590 3190-2861
5 2

TC-300-NMH-RA-D

%

3190-2761

| ol |- - Pr-y= B "
Ol P (o ?3‘ #‘p ¢
(a-"

S &, z o001

Inner  Outer Finish*
Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) b (9)
1. TNC Male  Straight Plug ~ TC-300-TM 3190-500 <1.25:1 (2.5)  Knurl Solder  Crimp N/S 1.7 (43) 059 (15.0) 0.050(22.7)
2. SMA Male Straight Plug TC-300-SM 3190-501 <1.25:1 (2.5) Hex Solder  Crimp SS/IG 1.0 (25) 0.35 (8.9) 0.018 (8.2)
3. SMA Female Bulkhead Jack TC-300-SF-BH 3190-590 <1.25:1 (2.5) NA Solder  Crimp SS/IG 1.1 (28) 0.31 (7.9)0.022 (10.0)
4. N Male Straight Plug  TC-300-NMH-X  3190-2861 <1.25:1 (6) Hex/Knurl Solder Crimp  A/G 1.3 (33) 0.86 (21.8)0.084(38.1)
5. N Male Right Angle  TC-300-NMH-RA-D 3190-2761 <1.30:1 (2.5) Hex/Knurl Solder  Crimp N/S 1.4 (35) 1.41 (35.8) 0.130 (59.0)
6. N Female Straight Jack ~ EZ-300-NF-X  3190-3078 <1.25:1 (6) NA  Spring Finger Crimp ~ A/G 1.4 (36.5) 0.87 (22.0 0.033 (18.0)

GK-S300TT

Part Number Stock Code Description ' ]
Ground Kit GK-S300TT GK-S300TT Standard Ground Kit
(each)

IS

RB-T%?"-:;,-H

3192-086

CST-300
3192-084

DBT-U

3192-001 CT-400/300

- 3190-666

Install Tools

Part Number Stock Code Description
Crimp Tool CT-400/300 3190-666 Crimp tool for LMR 300 connectors
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges CCT-02
Cutting Tool CCT-02 3192-165 Cable end flush cut tool 3192-165
Prep Tool CST-300 3192-084 Prep tool for LMR-300 connectors
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all strip tools
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TCOM®400

Low Loss Low Passive Intermod Coax

Ideal for...
e -155 dBc Intermodulation Distortion
o Low Loss UHF/Microwave Interconnect
« Wireless Base Station Interconnect
» Flexible for Easy Routing

Part Description

Part Number Application Jacket Color

TCOM-400 Outdoor PE Black 55003
TCOM-400-FR Indoor-Riser CMR  FRPE Black 55016
TCOM-400-PUR  Indoor/Outdoor PUR Black 55015
TCOM-400-PUR-DB  Outdoor/ PUR Black 55031

Watertight

Environmental Specifications

Performance Property °F

Construction Specifications

Description

Inner Conductor
Dielectric

Outer Conductor
Overall Braid
Jacket

Material

Solid BCCAI

Foam PE

SPC Strip Braid
TC Braid over Al tape

(see table)

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Mechanical Specifications
Performance Property Units us

(metric)

Bend Radius: installation in. (mm) 1.00 (25.4)
Bend Radius: repeated in. (mm) 4.0 (101.6)
Bending Moment ft-Ib (N-m) 0.5 (0.68)
Weight lb/ft (kg/m) 0.080 (0.12)
Tensile Strength Ib (kg) 160 (72.6)
Flat Plate Crush Ib/in. (kg/mm) 40 (0.71)

Electrical Specifications

Performance Property
Velocity of Propagation
Dielectric Constant
Time Delay

Impedance
Capacitance
Inductance

Shielding Effectiveness
DC Resistance

Inner Conductor

Quter Conductor
Voltage Withstand
Jacket Spark

Peak Power

Passive Intermod

Units
%

NA
nS/ft (NS/m)
ohms
pF/ft (pF/m)
uH/ft (uH/m)
dB

ohms/1000ft (/km)
ohms/1000ft (/km)
Volts DC
Volts RMS
kW
dBc

usS

85
1.38
1.20

50
23.9

0.060
>100

1.39
1.47
2500
8000
16
-155

(metric)

(3.92)
(78.4)
(0.20)

(4.6)
(4.8)

Attenuation vs. Frequency (typical)

Avg. Power kW

100

§8 10
é g 1.0
<3

=~ 0.1

10 100 Frequency (MHz) 1 ,000 10,000
Frequency (MHz) 50 150 220 450 900 1500 1800 2000 2500 580010,000
Attenuation dB/100 ft 0.7 0.9 1.6 2.0 2.9 4.2 5.4 6.0 6.4 7.2 11.5
Attenuation dB/100 m 2.4 3.1 5.4 6.5 9.5 136 179 19.7 20.9 23.6 37.6
3.12 2.41 1.38 1.13 0.78 054 0.41 0.37 0.35 0.31 0.19

15.7
51.4
0.14
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4 TC-400-716M-X

3190-2597

F ' N
S o
EZ-400-4195M-X - TC-400-716FC

TC-400-716MC

3190-2969 L 3190-376 3190-279
6 7
TC-400-BM TC400BMX =~ g TC-400-MUHF
3190-318 3190-6232 T 3190-520
10
L
W :
4 EZ-400-NF-X SC-400-NM
3190-2818 -400-NF-BH - 3190-1454
3190-518 3190-872
13 14 = ’ 15 - 16 &
a. e -
"ﬁ ~ TC-400-NMC z;gg gggl(—)lx TC-400-NMH-X g
- 3190-277 3190-2626 EZ-400-NMK =
3190-661
17 TC-400-NMC-RA (A) 20
EZ-400-NMH-RA-X 3190-870
3190-2638
q TC-400-SM
h 3190-439
Hl._

e

21 23 24
B )
““% ~ S . ) ﬂ /
TC-400-SF-X = EZ-400-TF-X TC-400-TF-X £ EZ-400-TF-RP
3190-6174 3190-3049 3190-3051 . 3190-795

25 26 27 28 Q TC-400-TM-RA-D
e — = 53 ; - 3190-2671
- e g’ ! .

1% w-‘ TC-400-TM-X ' .

{ - - - -
W gl 3190-2532

EZ-400-TM-X
3190-2533
Calculate Attenuation =
(0.130555) «\FMHz + (0.000262) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F)
Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading
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TCOM-400

Low Loss Low Passive Intermod Coax

— 32
7%
LS — . -
e EZ-400-UM 3190-2980 "‘b_ 3190-2079
TC-400-TM-RP-RA-D | s100007 | e EZ-400-QNM-X
3190-6147 -
33 34
= -
‘ ’ B 31906212
- 3190-2981 B
EZ-400-QNM-RA-X

Connectors Inner  Outer Finish*
Part VSWR** Coupling Contact Contact Body Length Width Weight

Interface Description Number (€] Attach Attach /Pin i i

1. 4.1-9.5 mini Straight Plug EZ-400-4195M-X  3190-2969 <1.25:1 (6) Hex  Spring Finger Crimp ~ A/G 1.5 (38.1) 0.89 (22.6) 0.103 (46.8)

DIN Male
2. 7-16 DIN Female Straight Jack TC-400-716-FC  3190-376 <1.25:1 (2.5) NA Solder Clamp S/S 1.6 (41) 1.13 (28.7) 0.281 (127.5)
3.7-16 DIN Male Straight Plug TC-400-716-MC ~ 3190-279 <1.25:1 (2.5) Hex Solder Clamp S/S 1.4 (36) 1.40 (35.6) 0.268 (121.6)
4.7-16 DIN Male  Straight Plug ~ TC-400-716M-X 3190-2597 <1.25:1 (6) Hex Solder Crimp A/S 16 (395) 142 (36.0) 0.320 (145.0)
5. BNC Male Straight Plug TC-400-BM 3190-318 <1251 (25)  Knurl Solder  Crimp NS 17 (43) 056 (142) 0.063 (286)
6. BNC Male Straight Plug TC-400-BM-X 3190-6232 <1.30:1 (4) Knurl Solder Crimp A/G 1.8 (46.8) 0.60 (145 0.630 (28.6)
7. Mini-UHF Straight Plug TC-400-MUHF 3190-520 <1.25:1 (2.5) Knurl Solder Crimp NG 1.1 (28) 050 (127) 0.020 (9.1)
8. N Female Straight Jack TC-400-NFC 3190-299 <1.25:1 (2.5) NA Solder Clamp N/S 16 (41) 075 (19.1) 0.119 (54.0)
9. N Female Straight Jack  EZ-400-NF-X 3190-2818 <1.25:1 (2.5) NA  Spring Finger Crimp  N/G 1.8  (45) 066 (16.8) 0.105 (47.6)
10. N Female Bulkhead Jack  EZ-400-NF-BH 3190-518 <1.25:1 (2.5) NA Spring Finger Crimp NG 1.8 (46) 0.88 (224) 0.102 (46.3)
11. N Female Bulkhead Jack TC-400-NFC-BH (A) ~ 3190-872 <1.25:1 (2.5) NA Solder Clamp A/G 18 (46) 0.88 (224) 0.145 (65.8)
12. N Male Straight Plug SC-400-NM 3190-1454 <1.25:1 (2.5) Knurl Solder Crimp NG 15 (38 0.75 (19.1) 0.090 (40.8)
13. N Male Straight Plug TC-400-NMC 3190-277 <1.25:1 (2.5) Knurl Solder Clamp N/G 15 (38) 0.75 (19.1) 0.121 (54.9)
14. N Male Straight Plug  EZ-400-NMH-X  3190-2590 <1.25:1 (10) Hex/Knurl Spring Finger Crimp ~ A/G 1.5 (38) 0.89 (22.6) 0.103 (46.8)
15. N Male Straight Plug ~ TC-400-NMH-X  3190-2626 <1.25:1 (10) Hex/Knurl Solder Crimp A/G 15 (38) 0.89 (22.6)0.113 (51.3)
16. N Male Straight Plug EZ-400-NMK 3190-661 <1.25:1 (10) Knurl ~ Spring Finger Crimp ~ S/G 1.5 (38) 0.89 (22.6) 0.113 (51.3)
17. N Male Right Angle  EZ-400-NMH-RA-X 3190-2638 <1.35:1 (6) Hex/Knurl Spring Finger Crimp ~ A/G 1.87 (47) 1.42 (36.0) 0.177 (80.2)
18. N Male Right Angle  TC-400-NMC-RA (A) 3190-870 <1.35:1 (2.5) Hex Solder Clamp AG 18 (46) 125 (31.8) 0.150 (68.0)
19. N Male Reverse Polarity TC-400-NM-RP 3190-960 <1.25:1 (2.5) Knurl Solder Crimp NG 15 (38 075 (19.1) 0.090 (40.8)
20. SMA Male Straight Plug TC-400-SM 3190-439 <1.25:1 (8) Hex Solder Crimp NG 12 (29) 050 (12.7) 0.032 (14.5)
21. SMA Female  Straight Jack TC-400-SF-X 3190-6174 <1.35:11 () NA Solder  Crimp A/G 12 (29.7) 050 (12.7) 0.026 (12.0)
22. TNC Female ~ Straight Jack EZ-400-TF-X 3190-3049 <1251 (6) NA Solder  Crimp A/G 18 (450) 055 (140) 0074 (336)
23. TNC Female  Straight Jack TC-400-TF-X 3190-3051 <1.25:11 () Knurl Solder  Crimp A/G 1.8 (468) 060 (145 0.630 (28.6)
24. TNC Female  Reverse Polarity EZ-400-TF-RP 3190-795 <1.25:1 (2.5) NA Spring Finger Crimp ~ A/G 18  (46) 055 (14.0) 0.074 (33.6)
25. TNC Male Reverse Polarity EZ-400-TM-RP 3190-794 <1.25:1 (2.5) NA Spring Finger Crimp ~ A/G 1.7 (43) 059 (15.0) 0.074 (33.6)
26. TNC Male Straight Plug TC-400-TM-X 3190-2532 <1251 (6) Hex/Knurl Solder Crimp AG 1.9 (48) 067 (17.5 0.075 (34.3)
27. TNC Male Straight Plug EZ-400-TM-X 3190-2533 <1.25:1 (6) Hex/Knurl Spring Finger Crimp ANG 19 48) 067 (175 0.075 (34.3)
28. TNC Male Right Angle TC-400-TM-RA-D 31902671 <1.35:1 (6) Hex/Knurl Solder  Crimp A/G 14 (35 141 (358) 0.130 (59.0)
29. TNC Male Reverse Polarity TC-400-TM-RP-RA-D 3190-6147 <1.35:1  (6) Hex Solder  Crimp A/G 14 (36.0) 120 (30.3) 0.130 (59.0)
30. UHF Male Straight Plug EZ-400-UM 3190-997 <1.25:1 (2.5) Knurl  Spring Finger Crimp ~ N/G 19  (48) 080 (20.3) 0.090 (40.8)
31.QN Female  Straight Jack EZ-400-QNF-X 3190-2980 <1.25:1 (6) NA Spring Finger Crimp ~ A/G 1.8 (45.0) 066 (16.8) 0.105 (47.6)
32. QN Male Straight Plug EZ-400-QNM-X 3190-2979 <1.25:11 (6) Hex  Spring Finger Crimp  A/G 15 (38.1) 0.89 (22.6) 0.103 (46.8)
33. QN Male Right Angle  EZ-400-QNM-RA-X 31902981 <1.25:1 (6) Hex  Spring Finger Crimp  A/G 1.9 (47.00 142 (36.0) 0.177 (80.2)
34. QN Male Straight Plug ~ TC-400-QNM-X 3190-6212 <1.25:1 (6) Hex Solder Crimp A/G 20 (50.2) 0.74 (189) 0.103 (46.8)
132 (800) TMS-COAX ¢ www.timesmicrowave.com
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Hardware Accessories

Description
Ground Kit GK-S400TT GK-S400TT Standard Grounding Kit (each)
Hoisting Grip HG-400T HG-400T Laced Type (each)

CT-U g CST-400
3192-181 CT-400/300 - 3190-666 3?2;_10;‘5 3192004
RB-CST
- P
b NS ®
CR-400 Y1719 *
J 3190-830 3190-202 %‘.“- "--:::,,-
, TK-400EZ
o 3190-1602
Install Tools
Part Stock
Type Number Code Description
Crimp Tool CT-U 3192-181 Crimp Handle (Dies Required)
Crimp Dies Y1719 3190-202 429" Hex Dies
Crimp Tool CT-400/300 3190-666 Crimp tool for LMR 400 connectors
Crimp Rings CR-400 3190-830 Crimp rings for TC/EZ-400 connectors (package of 10)
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Strip Tool CST-400 3192-004 Combination prep tool for TCOM-400 crimp and clamp style connectors
Replacement Blades RB-02 3192-166 Replacement blades for cutting tool
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip tools
Tool Kit TK-400EZ 3190-1602 Tool kit for crimp and clamp style connectors
(includes CCT-02, CST-400, CT-400/300, Tool Pouch)
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TCOM®-500
Low Loss Low Passive Intermod Coax
Ideal for...

e -155 dBc Intermodulation Distortion « Wireless Base Station Interconnect
» Low Loss UHF/Microwave Interconnect e Flexible for Easy Routing

o
o
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Part Description Construction Specifications

Part Number Application Jacket Color Description Material
TCOM-500 Outdoor PE  Black 55004 Inner Conductor Solid BCCAI 0.142 (3.61)
TCOM-500-FR Indoor-Riser CMR FRPE Black 55025 Dielectric Foam PE 0.370 (940)
QOuter Conductor SPC Strip Braid 0.380 (9.65)
Environmental Specifications Overall Braid TC Braid over Al tape  0.415 (10.54)
Performance Property °F Jacket (see table) 0.500 (12.70)
Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85 Mechanical Specifications
Operating Temperature Range -40/+185  -40/+85 Performance Property Units Us (metric)
- pp— . B Radius: i llati in. 1.2 1.
Electrical Specifications end ad!us nstallation !n (mm) 5 (318
Performance Propert Units us (metric) Bend Radius: repeated in. (mm) 50 (127.0)
. = . J o Bending Moment ft-Ib (N-m) 1.75 (2.37)
A ——"
Time Delay nS/it (nS/m) 118 (3.88) Vsl Sl b (kg) Sl ()
Impedance ol 50 Flat Plate Crush Ib/in. (kg/mm) 50 (0.89)
Capacitance pF/ft (pF/m) 23.6 (77.5)
Inductance uH/ft (uH/m) 0.059 (0.19)
Shielding Effectiveness dB >100
DC Resistance
Inner Conductor ohms/1000ft (/km)  0.82 (2.7)
Outer Conductor ohms/1000ft (/km)  1.32 (4.3)
Voltage Withstand Volts DC 3000
Jacket Spark Volts RMS 8000
Peak Power kW 22
Passive Intermod dBc -155
Attenuation vs. Frequency (typical)
100
cB 10 T
oL o —
53 i
5¢e I
Ss 1.0 ]
£Q i S
<3 =
= 0.1
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 5800 10,000
Attenuation dB/100 ft 0.6 0.7 1.3 1.6 2.3 3.3 4.3 4.8 5.0 5.7 9.2 12.7
Attenuation dB/100m 1.8 24 4.2 5.1 7.4 10.7 14.1 15.6 16.5 18.7 302 417
Avg. Power kW 4.21 3.25 1.85 1.52 1.04 0.72 0.55 0.49 0.47 0.41 0.25 0.18

Calculate Attenuation = (0.100972) - VFMHz + (0.000262) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading
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= 3 3 4 TC-500-NMH-RA-D
t ] E 3190-2513
: ~a e TC-500-NMH-X
— — TC-500716M-RA-D ~ 3190-2514
TC-500-716F-X 3190-6079
3190-2906
5 . 6 TC-500-NMC-RA ‘|7 — 8
, g @ 3190-227 s, L :
o= " £ 9 =5 N : )
g | \%; “ |
- / e | TC-500-NFC | BHAKIT -
TC-500-NMC! - : 3190-215 3190-223
—— 3190-377 Al
9 10 11 " fll' i
- i
3 e -
. e | TC-500-TM - TC-500-UM
3190-6010 Q oo - 10

Connectors Inner  Outer Finish*

Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz) Nut Attach Attach /Pin in (mm) in (mm) Ib (9)

1. 7-16 DIN Female Straight Jack TC-500-716F-X  3190-2906 <1.30:1 (6) NA Solder Crimp A/S 1.8 (45.9) 1.14 (29.0) 0.298 (135.0)
2.7-16 DIN Male Right Angle TC-500-716M-RA-D 3190-6079 <1.30:1 (6) Hex  Solder Crimp A/S 1.8 (44.9) 1.60 (41.6) 0.370 (168.0)
3. N Male Straight Plug ~ TC-500-NMH-X  3190-2514 <1.35:5 (6) Hex/Knurl Solder Crimp AG 1.8 (45 0.87 (22.0) 0.099 (45.0)
4. N Male Right Angle  TC-500-NMH-RA-D 3190-2513 <1.25:1 (6) Hex/Knurl Solder Crimp AG 1.5 (39) 1.6 (42.0)0.279 (127.0)
5. N Male Straight Plug TC-500-NMC 3190-377 <1.25:1 (2.5) Hex Solder Clamp S/G 21 (53) 0.92 (23.4) 0.228 (103.4)
6. N Male Right Angle TC-500-NMC-RA  3190-227 <1.35:1 (2.5) Hex Solder Clamp SIG 24 (61) 1.5 (38.1) 0.275 (124.7)
7. N Female Straight Jack TC-500-NFC 3190-215  <1.25:1 (2.5) NA Solder Clamp S/IG 22 (56) 0.94 (23.9) 0.215 (97.5)
8. N Female Bulkhead Kit BHA-KIT 3190-223 <1.25:1 (2.5) NA NA NA NA NA NA NA NA 0.014 (6.4)
9. TNC Female Straight Jack TC-500-TF-X 3190-6010 <1.30:1 (6) NA Solder Crimp AG 1.8 (445) 0.87 220 0.077 (35.0)
10. TNC Male  Straight Plug TC-500-T™M 3190-464 <1.25:1 (2.5) Hex Solder Crimp NG 15 (38) 0.62 (15.7) 0.082 (28.1)
11. UHF Male  Straight Plug TC-500-UMC 3190-354 <1.25:1 (2.5) Knurl  Solder Clamp S/G 21 (53) 0.88 (22.4) 0.215 (97.5)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy = **VSWR spec based on 3 foot cable with a connector pair

CT-U CST-500
£192:181 3192-075
Install Tools

Part Number Stock Code Description

Crimp Tool CT-U 3192-181 Crimp Handle

Crimp Dies Y151 3190-465 .532" Hex Dies

Cutting Tool CCT-02 3192-165 Cable end flush cut tool 3192-086,

Prep Tool CST-500 3192-075 Prep tool for LMR-500 crimp/clamp connectors /\ {‘*
Replacement Blade RB-02  3192-166 Replacement blade for cutting tool /\ ady
Replacement Blade Kit RB-CST  3192-086 Replacement blade kit for all CST tools S —
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ﬁlMES MICROWAVE SYSTEMS
TCOM®-600

Low Loss Low Passive Intermod Coax

Ideal for...
« -155 dBc Intermodulation Distortion
o Low Loss UHF/Microwave Interconnect
» Wireless Base Station Interconnect
» Flexible for Easy Routing

Part Description

Part Number Application Jacket Color

TCOM-600 Outdoor PE Black 55005

TCOM-600-FR  Indoor-Riser CMR  FRPE Black 55018

TCOM-600-PUR  Indoor/Outdoor PUR Black 55006

TCOM-600-PUR-DB  Outdoor/ PUR Black 55041
Watertight

Environmental Specifications

Performance Property °F

Installation Temperature Range -40/+185  -40/+85
Storage Temperature Range -94/+185  -70/+85
Operating Temperature Range -40/+185  -40/+85

Construction Specifications
Material In.

Description

Inner Conductor Solid BCCAI 0.176 (4.47)
Dielectric Foam PE 0.455 (11.56)
Outer Conductor SPC Strip Braid 0.465 (11.81)
Overall Braid TC Braid over Al tape 0.500 (12.70)
Jacket (see table) 0.590 (14.99)

Mechanical Specifications

Performance Property (metric)

Bend Radius: installation
Bend Radius: repeated
Bending Moment
Weight

Tensile Strength

Flat Plate Crush

Units us
in. (mm) 1.50
in. (mm) 6.0
ft-Ib (N-m) 2.75
Ib/ft (kg/m) 0.160
Ib (kg) 350
Ib/in. (kg/mm) 60

(38.1)
(152.4)
(3.73)
(0.24)
(158.9)
(1.07)

Electrical Specifications

Performance Property

Velocity of Propagation
Dielectric Constant
Time Delay

Impedance
Capacitance
Inductance

Shielding Effectiveness
DC Resistance

Inner Conductor

Quter Conductor
Voltage Withstand
Jacket Spark

Peak Power

Passive Intermod

Units us

% 87

NA 1.32
nS/ft (NS/m) 1.17

ohms 50
pF/ft (pF/m) 23.4
uH/ft (uH/m) 0.058
dB >100

ohms/1000ft (/km)  0.53
ohms/1000ft (/km)  1.52

Volts DC 4000

Volts RMS 8000
kW 40

dBc -155

(metric)

(3.83)
(76.6)
(0.19)

(1.74)
(5.0)
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TCOM-600

Attenuation vs. Frequency (typical)

10.0
58
8§88 1.0
<3
0.1
10 100 1,000 10,000

Frequency (MHz)
900 1500 1800 2000 2500 5800 10,000
1.0 1.2 1.8 2.6 B35 3.9 4.1 4.6 7.6 10.6

Frequency (MHz)

Attenuation dB/100 ft 0.4 0.6
Attenuation dB/100 m 15 1.9 3.3 4.1 6.0 8.6 1.4 127 134 152 249 347
Avg. Power kW 5.20 401 2.28 1.86 1.28 0.88 0.66 0.60 0.56 0.50 0.30 0.22

Calculate Attenuation =
(0.080075) NFMHz + (0.000256) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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TCOM-600
Low Loss Low Passive Intermod Coax

o
o
@
=
O
O
—

3 4 TC-600-716M-RA
R - - @ 3190-395
"- E i
L : | =
EZ-600-716-MH TC-600-71 \ _ B
g 3190-503 3190-
|
7 8
Mo -
: D &5 "l
L e b " - \E -"i -
\ .. EZ-600-NF-BH © &= TC-600-NF-BH L et TC-600-NFG-BH EZ-600-NMH-X
3190-616 3190-589 3100 0H 3190-2627
9 i it ‘ b ‘
- L] '._ f W -
- R L : - r—" -
% J ‘ - % - o ¥
j EZ-600-NMC-2-D - TC-600-NMC o \" s
- - EZ-600-TM
3190-2641 3190-357 JIC-600-NMC-RA : 3190-418
3190-233
13 14 15 —=mm TC-600-BM-RA
= 3190-2734
1 oo -.’
EZ-600-TM-X —
e T C600-TM-X 3190-2531 SS—
3190-2530
17
‘ -r"""'#
IE E
TC-600-UMC
3190-213

A
ConneCtors Part Stock VSWR** Coupling Cl?r?t:\;t C?)lrjl:grct FIBr:)Izg Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach /Pin in (mm) in Ib

1.7-16 DIN Female StraightJack TC-600-716-FC 3190-375 <1.25:1 (2.5) NA Solder Clamp S/S 1.1 (28) 1.00 (25.4) 0.249 (112.9)

2.7-16DINMale  StraightPlug ~ EZ-600-716-MH  3190-503 <1.25:1 (2.5) Hex  SpringFinger Crimp ~ S/S 2.0 (51) 1.30 (33.0) 0.254 (115.2)

3.7-16DINMale  StraightPlug  TC-600-716-MC  3190-502 <1.25:1 (2.5) Hex Solder Clamp S/S 20 (51) 1.30 (33.0) 0.347 (157.4)

4.7-16DINMale  RightAngle ~ TC-600-716M-RA  3190-395 <1.35:1 (2.5) Hex Solder Crimp S/S 1.4 (36) 1.40 (35.6) 0.354 (160.8)

5. NFemale BulkheadJack EZ-600-NF-BH  3190-616 <1.25:1 (2.5) NA  SpringFinger Crimp  S/IG 2.4 (61) 0.88 (22.4) 0.195 (88.5)

6. N Female BulkheadJack TC-600-NF-BH 3190-589 <1.25:1 (2.5) NA Solder Crimp S/G 24 (61) 0.88 (22.4) 0.195 (88.5)

7.NFemale BulkheadJack TC-600-NFC-BH  3190-466 <1.25:1 (2.5) NA Solder Clamp S/G 22 (56) 0.94 (23.9) 0.214 (97.1)

8.NMale StraightPlug ~ EZ-600-NMH-X  3190-2627 <1.25:1 (8.0) Hex/Knurl SpringFinger Crimp  A/G 21 (53) 0.92 (23.4) 0.164 (74.4)

9. NMale StraightPlug ~ EZ-600-NMC-2-D  3190-2641 <1.25:1 (6) Hex/Knurl SpringFinger Clamp  A/G 21 (53) 092 (23.4) 0.202 (91.6)

10.NMale StraightPlug ~ TC-600-NMC 3190-357 <1.25:1 (2.5) Hex Solder Clamp S/G 21 (53) 092 (234) 0.208 (93.4)

11.NMale RightAngle  TC-600-NMC-RA  3190-233 <1.35:1 (2.5) Hex Solder Clamp S/G 21 (53) 092 (234) 0280 (17.9)

12.TNCMale Straight Plug EZ-600-TM 3190-418 <1.25:1 (25)  Knurl  SpringFinger Crimp  S/IG 1.7 (43) 059 (15.0) 0.112 (50.8)

13.TNCMale StraightPlug ~ TC-600-TM-X  3190-2530 <1.25:1 (6) Hex/Knurl  Solder Crimp A/G 23 (57.6) 0.75 (19.0) 0.100 (45.6)
14.TNCMale Straight Plug EZ-600-TM-X  3190-2531 <1.25:1 (6) Hex/Knurl SpringFinger Crimp A/G 2.3 (57.6) 0.75 (19.0) 0.100 (45.6)
15. BNC Male RightAngle TC-600-BM-RA 31902734 <1.30:1 (4) Knurl Solder  Crimp A/G 1.8 (455) 154 (39.0) 0.164 (74.3)

16. UHFMale StraightPlug EZ-600-UM 3190-615 <1.25:1 (25)  Knurl  SpringFinger Crimp  S/IG 1.7 (43) 088 (22.4) 0.164 (74.4)

17.UHFMale StraightPlug ~ TC-600-UMC 3190213 <1.25:1 (25)  Knurl Solder Clamp S/G 1.7 (43) 0.88 (22.4) 0.198 (89.8)
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GK-S600TT

2 e :
\ Y O CS-ABOOT, CS-60120T, CS-
@ HG-600T 60170T

o
o
=
=
@)
@)
I_

SC-600T CB-600T

Hanger Block Hardware

Accessories

Stock

Type Number Code Description

Ground Kit GK-S600TT GK-S600TT Standard Grounding Kit (each)

Hoisting Grip HG-600T HG-600T Split/Laced Type (each)

Cold Shrink CS-A600T CS-A600T Cable to Antenna Junction (each)

Cold Shrink CS-60120T CS-60120T LMR-600 to -1200 Junction (each)

Cold Shrink CS-60170T CS-60170T LMR-600 to -1700 Junction (each)

Standard Entry

Port Cushion SC-600T-3 SC-600T-3 Three Cables (each)

Standard Entry Panels Full Range of Port Styles/Combinations Available
Hanger Blocks CB-600T CB-600T Dual Cable Support Block (kit of 10)

Hanger Block Supporting Hardware Complete Range of Supporting Hardware & Adapters Available

CT-600
3192-170

WR600
3190-1435

4 )
&W -

CT-U

DBT-U
3192-181 b Y1720 3192-001

3190-203

R

v

CCT-02 CST-600 B-CST . TK-600-EZ
3192-165 3192-052 3192-086 3190-1602
Install Tools

Part Stock

Type Number Code Description
Crimp Tool CT-600 3192-170 Crimp tool for LMR-600 connectors
Crimp Tool CT-U 3192-181 Crimp Handle (Dies Required)
Crimp Dies Y1720 3190-203 Standard .610" Hex
Cutting Tool CCT-02 3192-165 Cable and flush cut tool
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip tools
Wrench WR600 3190-1435 15/16" Box Wrench (2 required for EZ-600-NMC-2)
Strip Tool CST-600 3192-052 Combination prep tool for T-COM 600 crimp/clamp connectors
Tool Kit TK-600EZ 3190-1602 Tool kit for crimp/clamp connectors

(includes CCT-02, CST-600, CT-600, Tool Pouch)
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ol |nstallation Tools
|_ Part Number Stock Code Description Qty
Crimp Tools
C
O
" — CT-U 3192-181 Crimp Tool (handle only) each
)
C_U CT-U
©
b CT-500 3192-169 Crimp tool for LMR-500 connectors each
wn
-
CT-600 3192-170  Crimp tool for LMR-600 connectors each
Y197 3190-610 .213" hex dies fo TC/EZ-195/200
crimp connectors each
Y375 3190-608  .255" hex dies for TC/EZ-240
crimp connectors each
Y102 3190-611 .324" hex dies for TC/EZ-300
crimp connectors each
Y1719 3190-202  .429" hex dies for TC/EZ-400
crimp connectors each
Y151 3190-465  .532" hex dies for TC/EZ-500
- 1 crimp connectors each
ﬁ — Y1720 3190-203 .610" hex dies for TC/EZ-600
crimp connectors each
£TI00800 CT-400/300  3190-666  Crimp tool for LMR-400 & LMR-300
connectors each
CT-240/200/100 3190-667  Crimp tool for LMR-240, LMR-200,
K LMR195 & LMR-100 connectors each
CT--240/200/100
Midspan Strip Tools GST-400A 3190-2174 Midspan strip tool for LMR-400
grounding kit each
GST-600A 3190-1051 Midspan strip tool for LMR-600
grounding kit each
GST-400A GST-900A 3190-435 Midspan strip tool for LMR-900
grounding kit each
- o GST-1200A 3190-436  Midspan strip tool for LMR-1200
""'_‘_) grounding kit each
‘ } GST-1700A 3190-437 Midspan strip tool for LMR-1700
1 GST-600A grounding kit each
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Deburring

Wrenches

Tool Kits

7
%_
< 4

Cable End Cutting Tools

e 4
CCT-02

Part Number

DBT-U

WR-600

WR-900

WR-1200A

WR-1200B

WR-1700

TK-01

TK-400EZ

TK-600EZ

CCT-02
RB-02

Stock Code

3192-001

3190-1435

3190-509

3190-512

3190-511

3190-514

3190-731

3190-1601

3190-1602

3192-165
3192-166

4
7F|' IMES wmicrowave sysTeEms

Description

Deburring tool for LMR-195
through LMR-600 center conductors

15/16" box wrench

(two required for EZ-600-NMC-2)
1-1/4" box wrench (two required for
EZ-900 connectors)

1-9/16" box wrench (one

required for EZ-1200 connectors)
1-7/16" box wrench (one required
for EZ-1200 connectors)

2" box wrench (two required for
EZ-1700 connectors)

Install tool kit for LMR-400/600
connectors (includes CCT-02, CST-400,
CST-600, CT-U, .429 and .610 hex dies,
tool pouch)

Tool kit for LMR-400 crimp

connectors (includes CCT-02, CST-400,
CT-400/300, tool pouch)

Tool kit for LMR-600 crimp connectors
(includes CCT-02,CST-600, CT-600,
tool pouch)

Cable end flush cut tool (pkg of 1)
Replacement blade for CCT-02

Qty

each

each
each
each
each

each

each

each

each

each
each
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WY

5 CST-195/200

Stock Code

! CST-240A

! EST—300

3192-084

Eole o

CST-400

P

ST-400C-2

e

CST-500

CST-600

Description

3192-102 Prep tool for

LMR-195/200
connectors

3192-152 Prep tool for
LMR-240

connectors

Prep tool for
LMR-300
connectors

3192-004 Prep tool for
LMR-400
crimp/clamp

style connectors

3192-1972 Prep tool for
EZ-400-NMC-2
& EZ-400-NFC-2
two piece clamp

style conectors

3192-075 Prep tool for
LMR-500
crimp/clamp

style connectors

3192-052 Prep tool for
LMR-600
crimp/clamp

style connectors

Diagram

— B

[

e

[

—

[

0.150"

0.200"

0.250"

0.210"

0.250"

0.250"

0.250"

0.550"

0.600"

0.750"

0.600"

0.500"

0.580"

0.625"

0.800"

0.800

1.000"

0.800"

N/A

0.825

1.000"
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Stock Code Description Diagram
3190-1310 Prep tool for N/A 0.400" N/A
LMR-900 5
connectors =
b —| |—
ST-900C
3192-124 Prep tool for N/A 0.400" N/A
LMR-1200 5
i connectors E
b —| |—
ST-1200-CH
3190-312 Prep tool for N/A 0.400" N/A
LMR-1700
. connectors 5
— ——t  —e| |a—
ST-1700C
3192-092 Prep tool for 8.5mm 2mm N/A
LMR-SW-396
connectors I
="
ST-396-J
3192-088 Flaring tool for
LMR-SW-396
connectors
FT-396
3192-091 Prep tool for 8.5mm 2mm N/A
LMR-SW-540
connectors |
="
ST-540-J
3192-074 Flaring tool for
LMR-SW-540
connectors
FT-540
(800) TMS-COAX ¢ www.timesmicrowave.com 143
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-
(7)) Mini Coax Support Blocks
Application: Coax Support
N Neatly stack coax Size: 1/2" to 1-1/4" coax
(¢)] into space saving Design: Two-run block hangers
(&) bundles. Lower Feature: Compact coax bundles
material cost by Mounts to: 3/8" or 10mm threaded rod
O reducing hardware Material: Long glass polypropylene
requirements_ Includes: Blocks only
< Order Sep.: 3/8" or 10mm mounting hardware kits
TMS part no. Quant/pkg.  Weight Ib (kg)
((b) Mini coax support block for LMR-600 CB-600T 10 1.2 (0.5)
L Mini coax support block for LMR-900 CB-900T 10 1.2 (0.5)
CU Mini coax support block for LMR-1200 CB-1200T 10 1.2 (0.5)
Mini coax support block for LMR-1700 coax CB-1700T 10 1.7 (0.8)
; Mounting Hardware Kits for Coax Support Blocks and Hanger Clamps
_O Pre-cut galvanized A_pplication: Coax Support
— threaded rod hardware Size: 3/
! eaaea ro ! a Design: 1, 2, and 3-stack threaded rod kits
(] kits for stacking and Feature: Stacks coax blocks
installing mini coax Mounts to: -
I support blocks. Material: Galv. (3/8") or stainless steel (10mm)
Includes: Threaded rod and hardware
Order Sep.: Additional accessories
TMS partno.  Quant/pkg. Weight Ib (kg)
Hardware kit for LMR-600, 900, 1200 support blocks HK-SSCB 10 1.8 (0.8)
Hardware kit for LMR-1700 support blocks HK-SSCB-158 10 1.9 (0.9
Hardware kit for mounting (2) mini coax support blocks
for LMR-600, 900, 1200 HK-DSCB 10 2.3 (1.0)
Hardware kit for mounting (2) mini coax support blocks
for LMR-1700 HK-DSCB-158 10 25 (1.1)
Hardware kit for mounting (3) mini coax support blocks
for LMR-600, 900, 1200 HK-TSCB 10 2.8 (1.3
Hardware kit for mounting (3) mini coax support blocks
for LMR-1700 HK-TSCB-158 10 3.2 (1.5)
Adapter Bracket
Application: Coax Support
Size: 7/16" (11.1mm) holes
Support coax blocks Design: Adapts hangers to flat surfaces
in wall mount Feature: Compact design
applications. Mounts to: -
Material: Stainless steel
Includes: Bracket
Order Sep.: Additional accessories
TMS part no. Quant/pkg. Weight Ib (kg)
Adaptor bracket AB-CB 10 4.6 (2.1)
Stainless Steel Adapter Bracket
Application: Coax Support
Adapt angled members for Size: 7/16" (11.1mm) holes
securing coax cables. Design: Adapts hangers to flat surfaces
Unique design easily Feature: Fits any bolt-on hanger style
converts to accommodate Mounts to: =
snap-in hangers. Material: Hot dip galv. steel,
Includes: Bracket
Order Sep.: Additional accessories
TMS part no. Quant/pkg. Weight Ib (kg)
Universal SST angle adapter AB-CBH 1 2.3 (1.0)
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Butterfly Hangers

Application:
Size:
Design:
Feature:
Mounts to:
Material:
Includes:
Order Sep.:

Butterfly hangers for
standard non-snap-in
installations.

Note: Hanger hardware kit not included; order separately

Coax Support

see chart

Bolt-on single run hanger

Traditional hanger solution

7/16" (11.1mm) prepunched hole

Stainless steel

Hangers and set bolts

Hanger hardware kits & additional accessories

TMS part no. Quant/pkg. Weight Ib (kg)
Butterfly hanger for LMR-400 BH-S38 NH 10 1.0 (0.5)
Butterfly hanger for LMR-600 BH-12 NH 10 1.0 (0.5)
Butterfly hanger for LMR-900 BH-58 NH 10 1.1 (0.5
Butterfly hanger for LMR-1200 BH-78 NH 10 11  (0.5)
Butterfly hanger for LMR-1700 BH-114 NH 10 1.4 (0.6)
App.: Coax Support
Standard hanger for Size: See chart
reduced installation Design: Pre-formed bolt-on single run hanger
time Feature: Reduced installation time
Mounts to: 7/16" (11.1mm) prepunched hole
Material: Stainless steel
Includes: Hangers and set bolts
Order Sep.: Hanger hardware kits & additional accessories
Note: Hanger hardware kit not included; order separately
TMS part no. Quant/pkg. Weightlb (kg)
Standard hanger for LMR-400 BH-S38 NH 10 0.8 (0.4)
Standard hanger for LMR-600 BH-S12 NH 10 0.8 (0.4)
Standard hanger for LMR-1200 BH-S78 NH 10 1.8 (0.8)
Standard hanger for LMR-1700 BH-S114 NH 10 1.1 (0.5)
Clip Hangers
Application: Coax Support
Easy install Size: See chart
solution Design: Clip-on single run hanger
Feature: Easy-to-install solution
Mounts to: 7/16" (11.1mm) prepunched hole
Material: Stainless steel
Includes: Hangers and set bolts
Order Sep.: Hanger hardware kits and additional accessories
Note: Hanger hardware kit not included; order separately
TMS part no. Quant/pkg. Weightlb (kg)
Clip hanger kit for LMR-600 CH-12 NH 10 0.8 (0.4)
Clip hanger kit for LMR-1200 CH-78 NH 10 0.8 (0.4)
Clip hanger kit for LMR-1700 CH-114 NH 10 1.1 (0.5)
Universal Snap-in Hangers
Snap-in hangers simplify A_pplication: Coax Support
coax installation by Size: See chart _
eliminating the need for Design: One-piece hanger solution
mounting hardware Feature: Simplifies coax installation
and installation tools. Mounts to: 3/4" (19.1mm) holes
Material: Stainless steel
Includes: Hangers
Order Sep.: Additional mounting accessories
TMS part no. Quant/pkg.  Weightlb (kg)
Universal snap-in hanger for LMR-600 SH-U600T 10 0.7 (0.3)
Universal snhap-in hanger for LMR-900 SH-U900T 10 1.0 (0.5
Universal snap-in hanger for LMR-1200 SH-U1200T 10 1.2 (0.5
Universal shap-in hanger for LMR-1700 SH-U1700T 10 1.3 (0.6)
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Hanger Hardware Kits

Application: Coax Support
Standard, clip and Size: 3/8" or 10mm
butterfly for flange Design: Hardware kit for hanger attachment to member
attachment PRI ~
: Mounts to: -
Material: Stainless steel
Includes: Bolts, nuts, lockwashers
Order Sep.: Hangers

TMS part no. Quant/pkg. Weight Ib (kg)

Hanger hardware kit, 3/8" x 3/4" slotted hex head bolts,

=

Universal Angle Adapters

lock washers and hex nuts HK-34-10 10 0.5 (0.2
Hanger hardware kit, 3/8" x 1" slotted head bolts

lock washers and hex nuts HK-100-10 10 0.6 (0.3
Hanger hardware kit, 10mm x 20mm slotted head bolts

lock washers and hex nuts HK-M1020-10 10 0.5 (0.2

A t leq Application: Coax Support
mi%)b:/{;gfsg ize: 3/4" (19.1mm) holes w/ 3/8" tapped insert

f Design: Adapts hangers to angle members
Securing coaXreature: Accepts snap-ins or 3/8" hardware
hangers. Mounts to: Up to 7/8" (22mm) angle members
Material: Stainless steel
Includes: Adapters, set bolt, hanger hardware kit, avail. w/ or wo insert
Order Sep.: Hangers

TMS part no. Quant/pkg. Weight Ib (kg)

it £ ’/’

Universal angle adapter for snap-ins or 3/8" tapped holes AA-U 10 49 (2.2
Angle adapter, large version, with 3/8" threaded hardware AA-US 10 4.7 (2.1)
Angle Adapters
A_pplication: Coax Support
Adapt angled members Size: 3/8" tapped holes
for securing coax Design: Adapts hangers to angle members
hangers using 3/8" Feature: High strength solution
threaded hardware. Mounts to: Up to 7/8" (22mm) angle members
Material: Stainless steel
Includes: Adapters, set bolt, hanger hardware kit
Order Sep.: Hangers
TMS partno.  Quant/pkg. Weight Ib (kg)
= ’ ' Angle adapter with 3/8" tapped holes AA-SL 10 54 (2.5)
€3 "7

Stand-Off Adapters

b P Angle adapter with 10 mm tapped holes AA-SL-M10 10 54 (2.5)

Adapt and stand coax off Application: Coax Support

146

2" from round members. Size: 3/8" or 10mm tapped hole
Unique design easily Design: Adapts hangers to round members
converts to accommodate Feature: Provides 2" (50.8mm) stand-off
snap-in hangers. Mounts to: Versions for 1" to 6" (25.4mm to 152.4mm) OL
Round member adapters Material: Stainless steel
included unless noted. Includes: Stand-offs, avail. w. or w.o. hose clamps
Order Sep.: Hangers
TMSpartno.  Quant/pkg. WeightIb(kg)
Universal SST stand-off adapter * SA-38S 10 3.8 (1.7)
Universal SST stand-off adapter for 1"-2" OD members** SA-385100 10 3.8 (1.7)
Universal SST stand-off adapter for 2"-3" OD members** SA-385200 10 3.8 (1.7)
Universal SST stand-off adapter for 3"-4" OD members** SA-38S300 10 4.0 (1.8)
Universal SST stand-off adapter for 4"-5" OD members** SA-385400 10 41 (1.9)
Universal SST stand-off adapter for 5"-6" OD members** SA-38S500 10 4.4 (2.0
* Round member adapters not included **Round adapter included
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Snap-In Stand-Off Adapters (7))
Application: Coax Support (7))
Adapt and stand coax off Size: 3/4" (19.1mm) hole G)
2" from round members to Design: Adapts hangers to round members
avoid obstructions such Feature: Accepts snap-ins O
as tower leg flanges and Mounts to: Versions for 1" to 6" (25.4mm to 152.4mm) OD
cross members Material: Stainless steel O
Includes: Stand-offs, avail. with or without hose clamps
Order Sep.: Snap-ins <
TMS part no.  Quant/pkg. Weight Ib (kg)
| Snap-In Stand-Off Adapter * SA-SS 10 29 (1.3 q)
Snap-In Stand-Off Adapter for 1-2" (25.4mm-50.8mm)
OD members** SA-SS100 10 3.8 (1.7) S
Snap-In Stand-Off Adapter for 2-3" (50.8mm-76.2mm) (qv]
OD members** SA-SS200 10 3.9 (1.8)
’ Snap-In Stand-Off Adapter for 3-4" (76.2mm-101.6mm) ;
y OD members** SA-SS300 10 4.0 (1.8) o)
Snap-In Stand-Off Adapter for 4-5" (101.6mm-127.0mm)
OD members** SA-SS400 10 41 (1.9) —
Snap-In Stand-Off Adapter for 5-6" (127.0mm-152.4mm) ('U
OD members** SA-SS500 10 41 (1.9) I

* Round member adapters must be purchased separately **Round member adapter included

Mini Cluster Support Bracket

Mini Cluster bracket é_pplication: g/()a)((1sgu$por; 8 7 i
3 ; ize: " (19.1mm) an " (11.1mm) holes
;;ZOV/thsfgl?ran,sssé;n gt;ntlng Design: Three-run cluster bracket
PP Y Feature: Compact mounting solution

different hanger types Mounts to: _

Material: Hot dip galv. steel

Includes: Bracket

% Order Sep.: Hangers, mounting hardware
g ‘ ‘ TMS part no. Quant/pkg. Weight Ib (kg)
Mini Cluster Support Bracket CS-BS 10 4.4 (2.0)
Round Member Adapters

Application: Coax Support
Adapt round members Size: 3/4" (19.1mm) and 7/16" (11.1mm) holes
when securing most Design: Three-run cluster bracket
hanger styles Feature: Compact mounting solution

’ Mounts to: —

Material: Hot dip galvanized steel

Includes: Bracket

Order Sep.: Hangers, mounting hardware

TMS part no. Quant/pkg. Weight Ib (kg)

Round member adapter, 1"-2" OD RMA-100 10 0.8 (0.4)
Round member adapter, 2"-3" OD RMA-200 10 1.0 (0.5)
Round member adapter, 3"-4" OD RMA-300 10 1.2 (0.5
Round member adapter, 4"-5" OD RMA-400 10 1.3 (0.6)
Round member adapter, 5"-6" OD RMA-500 10 1.3 (0.6)
Round member adapter, 6"-8" OD RMA-600 10 1.3 (0.6)
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Universal Weatherproofing Kits

3M™ Cold Shrink™ Weatherproofing Kits

Avoid tapes and mastics with Cold Shrink™. This unique weatherproofing solution installs in
less than three minutes, and eliminates the taping processes.

Lace-up Hoisting Grips

Hoisting Grips provide Application: Coax Support
an effective method for Size: Versions for coax and elliptical waveguide
lifting coax cables to the Design: Mesh grip with si_ngle eye support
top of a tower where it is :Aeoal’:lrj‘;(;:to. Lace-up installation at any point on coax
tied off to support the Material: Tinned bronze
cable weight Includes: Grip

Order Sep.: -

*LMR-400 Grip is non-lace-up

TMS partno.  Quant/pkg.  WeightIb (kg)

Hoisting Grip for LMR-400 Coaxial Cable* HG-400T 1 0.3 (1.0)
Lace-up Hoisting Grip for LMR-600 Coaxial Cable HG-600T 1 0.3 (1.0)
Lace-up Hoisting Grip for LMR-900 Coaxial Cable HG-900T 1 04 (0.2
Lace-up Hoisting Grip for LMR-1200 Coaxial Cable  HG-1200T 1 0.6 (0.3
Lace-up Hoisting Grip for LMR-1700 Coaxial Cable  HG-1700T 1 0.6 (0.3)

Application:  Coax Protection

Mastic and electrical Size: —
tape kit facilitates easy ~ Design: Tape kit for multi-layer wrap
installation and provides Feature: Multi-connection protection
a long-term environmenta/Mounts to: _
seal for connections. W?(teljlal: B 0
Includes: Six (6) rolls mastic, 2-1/2" x 24" (64mm x 610mm)
Two (2) rolls electrical tape, 3/4" x 66' (19mm x 20m
One (1) roll electrical tape, 2" x 20' (61mm x 6m)
Sl LA TMS part no. Quantipkg.  WeightIb (kg)
Universal Kit (does 6 connections) WK-U 1 34 (1.5
Vinyl-mastic Kit (does 2 connections) WK-2 1 0.6 (0.3

Weather Seal Strai

TMS part no. Quant/pkg Weight b (kg)
LMR-400 & LMR-600 (antenna interface) CS-4060T 1 04 (0.2
LMR-600 (antenna interface) CS-A-600T 1 0.8 (0.4
LMR-900 (antenna interface) CS-A900T 1 0.8 (0.4)
LMR-1200 to LMR-400 CS-40120T 1 0.8 (0.4)
LMR-1200 to LMR-500 CS-50120T 1 0.8 (0.4)
LMR-1200 to LMR-600 CS-60120T 1 0.8 (0.4)
LMR-1200 to LMR-900 CS-90120T 1 0.8 (0.4)
LMR-1700 to LMR-400 CS-40170T 1 1.0 (0.5)
LMR-1700 to LMR-500 CS-50170T 1 1.0 (0.5
LMR-1700 to LMR-600 CS-60170T 1 0.9 (0.49)
LMR-1700 to LMR-900 CS-90170T 1 0.9 (0.4

n Relief Boots

The flexible silicone boot weatherproofing kits replace older weatherprooofing methods, require
no heat and only simple and easy hand assembly for valuable time saving in the field.

TMS part no. Quant/pkg
WSB-240 Weatherproofing/strain relief kit - LMR-240 crimp connectors 3109-400 10 pieces
WSB-400 Weatherproofing/strain relief kit - LMR-400 crimp connectors 3109-394 10 pieces
WSB-600 Weatherproofing/strain relief kit - LMR-600 crimp connectors 3109-401 10 pieces
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Self-bonding silicone tape is a cost effective, labor saving alternative to traditional vinyl

T FJ > mastic and butyl rubber sealing kits. TMS part no. Quantipkg SR
1.5" wide x 15' length x 30 mil. silicone tape WK-S-1 1 6
WK-S-2 2 12
Standard Ground Kits
épplication: Grounding | g
= ize: Versions for coax and elliptical waveguide
ZZ//%Z: gacsf,p,ﬁg;;g‘?lgn Design: Bolt-on style with 3" (0.9m) lead / crimp Iug
ﬁ ” and protects coax from Meature. . RoHS compliant
’ . , . ounts to: Coax outer conductor
&= | lightening strikes in excess Material: Tin plated copper strap
“ (_/ of 200 KA TC.I.Ud?\S: Ground kit, lug, weatherproofing kit
- STaeToeps TS part no. Quant/pkg. Weightlb  (kg)
Standard Ground Kit for LMR-195 Coaxial Cable = GK-S195TT 1 1.4 (0.6)
Standard Ground Kit for LMR-200 Coaxial Cable = GK-S200TT 1 1.4 (0.6)
Standard Ground Kit for LMR-240 Coaxial Cable = GK-S240TT 1 1.4 (0.6)
Standard Ground Kit for LMR-300 Coaxial Cable = GK-S300TT 1 1.4 (0.6)
Standard Ground Kit for LMR-400 Coaxial Cable  GK-S400TT 1 1.4 (0.6)
Standard Ground Kit for LMR-500 Coaxial Cable = GK-S500TT 1 1.4 (0.6)
Standard Ground Kit for LMR-600 Coaxial Cable = GK-S600TT 1 1.4 (0.6)
Standard Ground Kit for LMR-900 Coaxial Cable = GK-S900TT 1 1.4 (0.6)
Standard Ground Kit for LMR-1200 Coaxial Cable GK-S1200TT 1 1.4 (0.6)
Standard Ground Kit for LMR-1700 Coaxial Cable GK-S1700TT 1 1.4 (0.6)
4" Feed-thru Entry Panels
pp ication: 2(r)ltry fort olutions
Traditional panel for B CETEITELTENS
weather-tight building Featire: Ensy to netall solution © -
penetration Mounts to: Walis
Material: Aluminum
Includes: Port, caps, mounting hardware
Order Sep.: 4" (101.6mm) Boot Assemblies
TMS part no. Quant/pkg. Weight b (kg)
Entry Panel, 1 port, 1 x 1, standard EP-220 1 1.0 (0.5)
Entry Panel, 1 port, 1 x 1, compact EP-574 1 0.6 (0.3
Entry Panel, 2 port, 1 x 2 EP-1448 1 23 (1.0
Entry Panel, 3 port, 1 x 3 EP-1635 1 29 (1.3
Entry Panel, 4 port, 1 x 4 EP-575 1 3.5 (1.6)
Entry Panel, 4 port, 2 x 2, standard EP-1199 1 42 (1.9)
Entry Panel, 4 port, 2 x 2, compact EP-1650 1 4.0 (1.8)
| Entry Panel, 6 port, 2 x 3 EP-1449 1 6.1 (2.8)
Entry Panel, 6 port, 1 x 6 EP-1477 1 6.0 (2.7)
Entry Panel, 8 port, 2 x 4, standard EP-576 1 6.1 (2.8)
Entry Panel, 8 port, 2 x 4, large EP-1338 1 6.0 (2.7)
Entry Panel, 9 port, 3 x 3 EP-1033 1 71 (3.2
Entry Panel, 10 port, 2 x 5 EP-1297 1 74 (3.4
Entry Panel, 12 port, 3 x 4, standard EP-1118 1 8.5 (3.9
Entry Panel, 12 port, 3 x 4, large EP-1334 1 7.0 (3.2
Entry Panel, 12 port, 2 x 6 EP-1336 1 9.2 (4.2
Entry Panel, 16 port, 4 x 4 EP-1447 1 9.1 (4.1)
Entry Panel, 18 port, 3 x 6 EP-1333 1 13.0 (5.9)
Entry Panel, 20 port, 4 x 5 EP-1861 1 11.0 (5.0)
Entry Panel, 24 port, 4 x 6 EP-1340 1 15.8 (7.2)
Note: Custom configurations available. Contact your sales administrator for details
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TNC, BNC, 4310, 4195

IPB-600-NM 3109-417-4 LMR-600-NM Male IP boot suitable for type N, TNC,
BNC, 4310, 4195

p IPB Weather Proof Boots

(7)) IPB-400-NM 3109-417-1 LMR-400 Male IP boot suitable for type N, TNC, BNC,
(7)) 4310, 4195

O IPB-400-NF 3109-417-2 LMR-400 Female IP boot suitable for type N, TNC, BNC,
O 4310, 4195

w IPB-400-NM-RA 3109-417-3 LMR-400 Male IP boot right angle suitable for type N,
-

IPB-600-NF 3109-417-5 LMR-600-NF Female IP boot suitable for type N, TNC,
BNC, 4310, 4195

IPB-600-NM-RA 3109-417-6 LMR-600-NM-RA Male IP boot right angle suitable for
type N, TNC, BNC, 4310, 4195

IPB-OR-NF 3109-417-7 Antenna port O-ring suitable for type N female

IPB-250-NM 3109-417-8 SPO-250 (FSJ1) Male IP boot suitable for type N, TNC,
BNC, 4310, 4195

IPB-250-NM-RA 3109-417-9 SPO-250 (FSJ1) Male IP boot right angle suitable for
type N, TNC, BNC, 4310, 4195

IPB-250-DM 3109-417-10 SPO-250 (FSJ1) Male IP boot suitable for type DIN 7/16
connector
IPB-250-DM-RA 3109-417-11 SPO-250 (FSJ1) Male IP boot right angle suitable for

type DIN 7/16 connector

9%5%022 928N

e
a
o
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IPB Weather Proof Boots
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IPB-500-NM

IPB-500-NM-RA

IPB-500-DM

IPB-500-DM-RA

IPB--LPO-500-NM

IPB-LPO-500-NM-RA

IPB-LPO-500-DM

IPB-LPO-500-DM-RA

IPB-LPO-875-DF

IPB-OR-DF

Rubber Slide

A tARALA LA

3109-417-12

3109-417-13

3109-417-14

3109-417-15

3109-417-16

3109-417-17

3109-417-18

3109-417-19

3109-417-20

3109-417-21

3109-424

SPO-500 (FSJ1) Male IP boot suitable for type
N, TNC, BNC, 4310, 4195

SPO-500 (FSJ1) Male IP boot right angle
suitable for type N, TNC, BNC, 4310, 4195

SPO-500 (FSJ1) Male IP boot suitable for type
DIN 7/16 connector

SPO-500 (FSJ1) Male IP boot right angle
suitable for type DIN 7/16 connector

LPO-500 (LDF4) Male IP boot suitable for type
N, TNC, BNC, 4310, 4195

LPO-500 (LDF4) Male IP boot right angle
suitable for type N, TNC, BNC, 4310, 4195

LPO-500 (LDF4) Male IP boot suitable for type

DIN 7/16 connector

LPO-500 (LDF4) Male IP boot right angle
suitable for type DIN 7/16 connector

(LPO-875) AVA5-50FX DIN 7/16 universal boot

Antenna port O-ring IP boot for DIN 7/16 female

Lubricant for WSB and IPB boots

(800) TMS-COAX * www.timesmicrowave.com 151
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5 Hardware Accessories
(7)) Feed-Thru Boot Assemblies
U) Application: Entry Port Solutions
(¢b) Innovative one-piece design Size: 4" (101.6mm) _
O simplifies installation. For Design: Compression boot for aluminum entry panels
: 3 : Feature: One-piece design simplifies installation
use with EP-series feed—z‘.hru Mounts to: Entry panels
o entry panels. Order cushion  Material: EPDM rubber
< insert separately. Includes: Boot, two hose clamps
Order Sep.: Cushion Inserts, Entry Panel
G) TMS part no. Quant/pkg. Weight Ib  (kg)
o 4" Boot assembly, cushion not included BA-400 1 1.3 (0.6)
(U Cushion Inserts
; Standard port cushions Application: Entry Port Solutions
: _ Size: Versions for coax and elliptical waveguide
are used with BA-400 Design: Compression fit round cushions
O boot assembly. Feature: Dependable seal
L Mounts to: Feed-Thru Boot Assembly
Material: EPDM rubber
© Includes: Cushion
I Order Sep.: Boot Assembly, Entry Panel
TMS part no. Quant/pkg. Weightlb (kg)
Standard port cushion, blank (no holes) SC-B 1 04 (0.2
Standard port cushion with 6 holes for LMR-400 coax SC-400T-6 1 0.4 (0.2)
Standard port cushion with 1 hole for LMR-600 coax = SC-600T-1 1 0.4 (0.2)
Standard port cushion with 2 holes for LMR-600 coax SC-600T-2 1 0.4 (0.2)
Standard port cushion with 3 holes for LMR-600 coax SC-600T-3 1 0.4 (0.2)
Standard port cushion with 4 holes for LMR-600 coax SC-600T-4 1 0.4 (0.2)
Standard port cushion with 1 hole for LMR-900 coax  SC-900-1 1 0.4 (0.2)
Standard port cushion with 2 holes for LMR-900 coax SC-900-2 1 0.4 (0.2)
Standard port cushion with 3 holes for LMR-900 coax SC-900-3 1 0.4 (0.2)
Standard port cushion with 4 holes for LMR-900 coax SC-900-4 1 0.4 (0.2)
Standard port cushion with 1 hole for LMR-1200 coax SC-1200T-1 1 0.4 (0.2)
Standard port cushion with 2 holes for LMR-1200 coax SC-1200T-2 1 0.4 (0.2)
Standard port cushion with 3 holes for LMR-1200 coax SC-1200T-3 1 0.3 (0.1)
Standard port cushion with 1 hole for LMR-1700 coax SC-1700T-1 1 0.3 (0.1)
Cushion Plugs
; Application: Entry Port Solutions
Cushion plugs are used Size: 1/2"t0 1-5/8" coax
to fill unoccupied holes. Design: Plugs for unused cushion holes
Feature: Allows for future expansion
Mounts to: Cushion Inserts
Material: EPDM rubber
Includes: Plugs
Order Sep.: Cushion Inserts or Boot Assemblies
TMS part no. Quant/pkg. Weight Ib  (kg)
Cushion plug for LMR-400 coax CP-400T 5 0.2 (0.1)
Cushion plug for LMR-600 coax CP-600T 5 0.2 (0.1)
Cushion plug for LMR-900 coax CP-900T 5 0.3 (0.1)
Cushion plug for LMR-1200 coax CP-1200T 5 0.3 (0.1)
Cushion plug for LMR-1700 coax CP-1700T 5 0.5 0.2)
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Engineered Products

FBT® Flexible Low Loss High Power
Cable: FBT®is a flexible low loss indoor/outdoor
highly fire retardant cable suitable for use up to 150°C.
Intended specifically for runs within and between base
station cabinets, it can also be used in return air
handling plenums or outdoors.

FlexTech™ Commercial Cable
Assemblies: The use of higher frequencies for
telecommunications applications has placed increasingly
rigorous demands on cable assembly performance.

Our 50 year plus background in military microwave
assemblies has provided us the expertise to address
these performance requirements, while our commercial
expertise gllows us to provide economical solutions.
FlexTech ~ jumper assemblies furnished standard with
LMR-DB cable provide rugged dependability for any
application.

T-RAD™ 50 Ohm Leaky Feeder Cable:

T-RAD™ leaky feeder cables offer a cost effective
solution to providing RF coverage in enclosed areas.
The flexibility of the cable combined with quick
attachment connectors, allows the cable to be easily
installed, which is ideal for in-building applications.

4
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SilverLine™: SilverLine™ Test Cables are cost
effective, durable, high-performance cable assemblies
designed for use in a broad range of test and
interconnect applications. Fabricated from rugged, solid
PTFE dielectric cable with stainless steel connectors
and a proven strain relief system, these cables provide
long life and excellent stability in applications where
they are repeatedly flexed and mated/unmated. They
are ideal for use in production, field and laboratory test
environments. They are also economical enough to be
used as interconnects in test systems.

LMR Bundled Cable: By bundling LMR®
cables together under a common polyethylene outer
jacket, this innovative design is the perfect solution for
Smart Antenna and other sector applications. LMR®
Bundled Cable greatly reduces the cost of installation
by slashing the cost of labor and accessories compared
to an installation using individual runs. LMR® Bundled
Cable is supplied as a complete system, including
weather seal breakout boots and ground kits with

full technical support and custom tools, pictorial
instructions and installation videos.

Certified Installer Training Program

The LMR® Certified Installer Training Program covers

all installation aspects of LMR coaxial transmission line

cables, connectors and components, including grounding.
Topics covered include:
® Coaxial cable fundamentals: characteristics,
attenuation, return loss
* LMR coaxial cable designs, features and benefits
* Connectors
* Various interfaces
* EZ (non-solder) vs. TC (solder style) of center
conductor attachment
* Clamp vs. crimp style connector attachments
* Impedance uniformity
* Other characteristics
* Connector termination demonstrations (EZ andTC),
using prep and installation tools on LMR-240, 400,
600 and 900 connectors and cables
* Attendee connector terminations
* EZ-400-NMH-X (3190-2590)
* EZ-400-NMH-RA-X (3190-2638)

* EZ-600-NMC-2 (3190-2641)

* EZ-900-NMC-2 (3190-1262)

* Attendees work with a full set of LMR tools and
test assemblies they build for attenuation and return
loss, using a hand held field analyzer

* Ground kit and weather sealing demonstrations

¢ SilverLine, QMA and TuffGrip demonstrations

* Radiating cable demonstrations

* LMR bundled cable with end cap and ground kit
demonstrations

This one day program is available to groups of 10 or
more and can be arranged through any Times distributor.
It can be held at a location convenient to the group, at the
Times Microwave location in Wallingford, Connecticut
or at a participating Times distribution partner location.
Attendees receive a certificate as a trained LMR installer.
Contact your local Times representative for details.

Part #
CITP

Description

Certified Installer Training Program
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Engineered Products:
FBT™195

Flexible Low Loss High Power Communications Coax

Ideal for...

» High Power Base Station Jumper Assemblies

* In-Building Plenum Feeder Runs

* Any High Power Low Loss RF cable application e

* FBT" is an indoor/outdoor highly fire retardant cable
intended specifically for runs within and between base
station cabinets. Itisalso applicable forreturnairhandling
plenums (e.g., dropped ceilings, raised floors). It has a
UL/NEC rating of ‘CL2P’ for plenum applications.

* Flexibility and bendability are hallmarks of the FBT
cable design. The flexible outer conductor enables the
tightest bend radius available for any cable of similar
size and performance.

* Low Loss is another hallmark feature of FBT. Size
for size LMR has the lowest loss of any flexible cable
and comparable loss to semirigid hard-line cables.

* RF Shielding is 50 dB greater than typical single
shielded coax (40 dB). The multi-ply bonded foil outer
conductor is rated conservatively at > 90 dB (i.e. >180
dB between two adjacent cables).

* Weatherability: FBT cables designed for outdoor
exposure incorporate FEP jackets for UV resistance and
have life expectancy in excess of 20 years.

* Connectors: Awide variety of connectors are available
for FBT-195 cable, including all common interface types,
reverse polarity, and a choice of solder or non-solder
center pins. Most LMR connectors employ crimp outer
attachment using standard hex crimp sizes.

e Cable Assemblies — All FBT cable types are
available as pre-terminated cable assemblies. Refer
the section on FlexTech for further details.

Stock
Jacket Color Code
FEP Brown 54165

Part Description

Part Number
FBT-195

Application
Indoor/Outdoor

154

Construction Specifications

Description Material

Inner Conductor Solid BC 0.037 (0.94)
Dielectric Low Density PTFE 0.113 (2.87)
Outer Conductor Aluminum Tape 0.119 (3.02)
Overall Braid Tinned Copper 0.142 (3.61)
Jacket Brown FEP 0.175  (4.45)

Mechanical Specifications

Performance Property Units us

Bend Radius: installation in. (mm) 0.5 (12.7)
Bend Radius: repeated in. (mm) 2 (50.8)
Bending Moment ft-Ib (N-m) 0.1 (0.14)
Weight lb/ft (kg/m) 0.020  (0.03)
Tensile Strength Ib (kg) 40 (18.2)
Flat Plate Crush Ib/in. (kg/mm) 10 (0.19)

Environmental Specifications

Performance Property ‘IF

Installation Temperature Range -67/+302 -55/+150
Storage Temperature Range -67/+302 -55/+150
Operating Temperature Range -67/+302 -55/+150

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76

Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50

Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km) 7.6 (24.9)
Outer Conductor ohms/1000ft (/km)  4.90 (16.1)
Voltage Withstand Volts DC 1000

Jacket Spark Volts RMS 3000

Peak Power kW 2.5

(800) TMS-COAX ¢ www.timesmicrowave.com
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Attenuation vs. Frequency (typical)
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Frequency (MHz) 150 220 450 900 1500 1800 2000 2500 3400 5800
Attenuation dB/100 ft 2.0 2.5 4.4 5.3 7.8 10.9 141 15.4 16.3 183 214 282
Attenuation dB/100 m 6.4 8.3 14.4 175 25.1 35.6 46.2 50.7 53.5 60.0 70.2 925
Avg. Power kW 162 125 072 059 041 0.29 0.22 0.20 0.19 0.17 0.14 0.1
Calculate Attenuation = (0.340820) « \/ FMHz + (0.000183) + FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading

TC-195-NM
o 3190-1555

3 ; .

o e .f
= TC-195-SM i TC-195-TM
3190-1553 3190-1554

Connectors

Stock
Code

Part

Interface Description Number

Freq. (GHz)

Finish*
Body
[Pin

Inner  Outer
Contact Contact
Attach Attach

Width
in (mm) Ib

Weight
(9)

VSWR** Length

Coupling N
in (mm

Nut
0.75 (19.1) 0.073 (33.1)

1. N Male Straight Plug TC-195-NM 3190-1555 <1.25:1 (2.5) Knurl Solder  Crimp S/G 1.5 (38.1)
2. SMA Male Straight Plug TC-195-SM 3190-1553 <1.25:1 (2.5) Hex Solder  Crimp SS/G 1.0 (25.4) 0.32 (8.1) 0.015 (6.8)
3. TNC Male Straight Plug TC-195-TM 3190-1554 <1.25:1 (2.5) Knurl Solder  Crimp S/G 1.4 (35.6) 0.59 (15.0) 0.045 (20.4)

Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy

VSWR spec based on 3 foot cable with a connecfor pair

Part Number

Crimp Tool CT-240/200/195/100 3190-667
Deburr Tool DBT-U 3192-001
Cutting Tool CCT-02 3192-165
Replacement Blade RB-02 3192-166

DBT-U
CT-240/200/195/100 3192-001
Install Tools o

Stock Code

Description
Crimp tool for LMR-100,195, 200 and 240 connectors
Removes center conductor rough edges

Cable and flush cut tool
Replacement blade for cutting tool

(800) TMS-COAX * www.timesmicrowave.com
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Engineered Products:
FBT™-200

Flexible Low Loss High Power Communications Coax

Ideal for...

* High Power Base Station Jumper Assemblies
¢ In-Building Plenum Feeder Runs
* Any High Power Low Loss RF cable application

Part Description

Part Number Application
FBT-200 Indoor/Outdoor

Stock Construction Specifications

Jacket Color Code Description Material In.
FEP Brown 54166 Inner Conductor Solid BC 0.040
Dielectric Low Density PTFE 0.118

Environmental Specifications Outer Conductor Aluminum Tape 0.123

Performance Property

Installation Temperature Range
Storage Temperature Range
Operating Temperature Range

°F g Overall Braid Tinned Copper 0.146
-67/+302 -55/+150 Jacket Brown FEP 0.175

-67/+302 -55/+150
-67/+302 -55/+150

Mechanical Specifications

156

Performance Property Units us
Bend Radius: installation in. (mm) 0.5
Bend Radius: repeated in. (mm) 2
Bending Moment ft-Ib (N-m) 0.2
Weight Ib/ft (kg/m) 0.032
Tensile Strength Ib (kg) 30
Flat Plate Crush Ib/in. (kg/mm) 65

(metric)

(12.7
(50.8
(0.27
(0.05
(13.6)
(1.169)

= — = =

Electrical Specifications

Performance Property Units us
Velocity of Propagation % 76
Dielectric Constant NA 1.73
Time Delay nS/ft (NS/m) 1.34
Impedance ohms 50
Capacitance pF/ft (pF/m) 26.7
Inductance uH/ft (uH/m) 0.067
Shielding Effectiveness dB >90
DC Resistance

Inner Conductor ohms/1000ft (/km)  6.50
Outer Conductor ohms/1000ft (/km)  4.90
Voltage Withstand Volts DC 1000
Jacket Spark Volts RMS 3000
Peak Power kW 2.5

(metric)

(4.40)

(87.6)
(0.22)

(21.3)
(16.1)

(800) TMS-COAX ¢ www.timesmicrowave.com
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Attenuation vs. Frequency (typical)
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Frequency (MHz)

Attenuation dB/100 ft 1.8 2.3 4.1 4.9 7.1 10.0 13.0 14.3 15.1 169 19.8 26.1
Attenuation dB/100m 5.9 7.7 133 16.1 232 329 42.7 46.9 49.5 55,5 65.0 85.7
Avg. Power kW 1.71 132 0.76 0.62 043 0.30 0.23 0.21 0.20 0.18 0.15 0.11

Calculate Attenuation = (0.329075) - N FMHz + (0.000183) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading

1 A 2 3 - 4
L a.‘_ . - - - — ” ."t . t
\'_ = TC-200-BM - TC-200-MUHF . TC-200-NM . TC-200-NM-RP
: 3190-225 3190-444 3190-224 i 3190-959

P

-

TC-200-SM
3190-612

TC-200-SM-RP
3190-327

TC-200-TMC
3190-240

TC-200-TF
3190-263

Inner

Outer Finish*

Connectors

Interface

Description

Part
Number

VSWR**

Freq. (GHz) Nut Attach

Coupling Contact Contact Body
Attach

/Pin in

Length

Width Weight
(mm) b (g)

(mm) in

Crimp Tool

Deburr Tool
Cutting Tool

Replacement Blade

Part Number Stock Code

Description

CT-240/200/195/100  3190-667 Crimp tool for LMR-100, 195, 200
and 240 connectors
DBT-U 3192-001 Removes center conductor rough edges
CCT-02 3192-165 Cable end flush cut tool
RB-02 3192-166 Replacement blade for cutting tool

1.BNCMale  StraightPlug TC-200-BM 3190-225 <1.25:1 (25) Knurl Solder Crimp S/G 1.7 (43.2) (142)  0.045 (20.4)
2.Mini-UHF StraightPlug TC-200-MUHF 3190-444 <1.25:1 (2.5) Knurl Solder  Crimp NG 1.1 (27.9) 0.45 (11.4) 0.015 (6.8)
3.NMale StraightPlug TC-200-NM 3190-224 <1.25:1 (2.5) Knurl Solder Crimp S/G 15 (38.1) 0.75 (19.1) 0.073 (33.1)
4.NMale ReversePolarity TC-200-NM-RP  3190-959 <1:25:1 (25) Knurl Solder Crimp N/G 15 (380) 075 (19.1) 0.073 (33.1)
5.SMAMale Straightplug TC-200-SM 3190-612 <1.25:1 (8) Hex Solder Crimp SS/G 1.0 (25.4) 0.32 8.1) 0.015 (6.8)
6.SMAMale ReversePolarity ~ TC-200-SM-RP 3190-327 <1.25:1 (2.5) Hex Solder Crimp SS/G 1.0 (25.4) 0.32 (8.1) 0.015 (6.8)
7.TNCMale  StraightPlug TC-200-TMC 3190-240 <1.25:1 (25) Knurl Solder Clamp S/G 1.7 (43.2) 059 (15.0) 0.045 (20.4)
8.TNCFemale StraightJack TC-200-TF 3190-263 <1.25:1 (2.5) NA Solder Crimp NG 1.3 (33.0) 057 (145 0.033 (15.0)
*Finish metals:N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR specbased on 3footcable withaconnector pair
Hardware Accessories
GK-S200TT Type Part Number Stock Code Description
Ground Kit ~ GK-S200TT GK-S200TT Standard Ground CT-240/200/
Kit (each) 3190-667
£
e,
Install Tools DBT
3192-001

(800) TMS-COAX * www.timesmicrowave.com
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Engineered Products:
FBT™-240

Flexible Low Loss High Power Communications Coax

Ideal for...

* High Power Base Station Jumper Assemblies

* In-Building Plenum Feeder Runs

* Any High Power Low Loss RF cable application

Stock
Jacket Color Code
FEP Brown 54167

Part Description

Part Number
FBT-240

Application
Indoor/Outdoor

nvironmenta

Performance Property

Installation Temperature Range -67/+302  -55/+150
Storage Temperature Range -67/+302 -55/+150
Operating Temperature Range -67/+302 -55/+150

Construction Specifications

Description Material

Inner Conductor Solid BC 0.051 (1.30)
Dielectric Low Density PTFE 0.150  (3.81)
Outer Conductor Aluminum Tape 0.155  (3.94)
Overall Braid Tinned Copper 0.178  (4.52)
Jacket Brown FEP 0.205 (5.21)

Mechanical Specifications

Performance Property Units us

Bend Radius: installation in. (mm) 1.0 (25.4
Bend Radius: repeated in. (mm) 2 (50.8
Bending Moment ft-Ib (N-m) 0.25 (0.34

Weight Ib/ft (kg/m) 0.040 (0.06
Tensile Strength Ib (kg) 60 (27.2
Flat Plate Crush Ib/in. (kg/mm) 85 (1.52

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76

Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50

Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  4.00

Outer Conductor ohms/1000ft (/km)  3.90 (12.8)
Voltage Withstand Volts DC 1500

Jacket Spark Volts RMS 5000

Peak Power kW 5.6

158 (800) TMS-COAX ¢ www.timesmicrowave.com
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Attenuation vs. Frequency (typical)
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Frequency (MHz)

Frequency (MHz) 50 150 220 450 900 1500 1800 2000 2500 3400 5800
Attenuation dB/100 ft 1.4 1.8 3.1 3.7 5.4 7.6 9.9 10.9 11.5 129 15.1 20.0
Attenuation dB/100 m 4.5 58 10.1 122 176 250 33.2 35.7 37.7 423 49.6 65.6
Avg. Power kW 248 192 110 091 063 044 0.34 0.31 029 0.26 0.22 0.17

Calculate Attenuation =
(0.248515) » VFMHz + (0.000183) « FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading

(800) TMS-COAX ¢ www.timesmicrowave.com 159
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Enqgineered Products:

FBT-240
Flexible Low Loss High Power Communications Coax
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TC-240-BMC TC-240-MUHF TC-240-NF-BH el TC-240-NMH
3190-242 3190-445 ' 3190-419 3190-382
5 6 7 8
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TC-240-NMC . \
TC-240-SF-BH TC-240-SM--SS-X oy
3130.288 3190-824 3190-2898 3190208
F 1 {""* 2 TC-240-FM-X
- i Sl L F' "'}‘ ; {4_‘3% 3190-2891
=~ g L £ II' = 1 b,
{ - § Lo L‘ﬁ*’ . \ i
.
N " wallk e
= TC-240-SKE = - TC-240-TM TC-240-TM-RA
3190-326 3190-275 3 3190-604

N
ConneCtors Part Stock VSWR** Coupling CI:r?tZI;t C?a::zrctFlBrg:?' Length Width Weight
Interface Description Number Code Freq. (GHz) Nut Attach Attach /Pin in (mm) in (mm) Ib (9)

1.BNCMale Straight Plug TC-240-BMC ~ 3190-242 <1.25:1 (25) Knurl  Solder Clamp S/G 1.7 (43) 056 (14.2) 0.040 (18.1)

2.Mini-UHF Straight Plug TC-240-MUHF 3190-445 <1.25:1 (2.5) Knurl Solder Crimp NG 1.1 (28) 045 (11.4) 0.014 (6.4)

3.NFemale BulkheadJack TC-240-NF-BH  3190-419 <1.25 (2.5) NA Solder Crimp A/G 1.7 (44) 0.88 (22.2) 0.115 (52.2)

4.NMale Straight Plug TC-240-NMH  3190-382 <1.25:1 (25) Hex  Solder Crimp N/S 15 (38) 0.75 (19.1) 0.086 (39.0)

5.NMale Straight Plug TC-240-NMC ~ 3190-244 <1.251 (25) Knurl  Solder Clamp S/G 15 (38) 0.75 (19.1) 0.082 (37.2)

6.SMAFemale BulkheadJack  TC-240-SF-BH 3190-824 <1.25:1 (2.5) NA Solder Crimp SS/G 1.1 (29) 0.31 (7.9) 0.019 (8.6)

7.SMAMale StraightPlug  TC-240-SM-SS-X 3190-2898 <1.25:1 (10) Hex  Solder Crimp SS/G 1.0 (25) 032 (8.1) 0016 (7.3)

8.SMAMale RightAngle TC-240-SM-RA  3190-381 <1.35:1 (6) Hex  Solder Crimp SS/G 0.8 (20) 065 (16.5) 0.019 (8.6)

9.SMAMale Reverse Polarity TC-240-SM-RP ~ 3190-326 <1.25:1 (25) Hex  Solder Crimp SS/G 1.0 (25 0.32 (8.1) 0.016 (7.3)

10.TNCMale Straight Plug TC-240-TM 3190-275 <1.25:1 (25) Knurl  Solder Crimp N/S 1.7 (43) 059 (15.0) 0.043 (19.5)

11.TNCMale RightAngle TC-240-TM-RA  3190-604 <1.35:1 (2.5) Knurl  Solder Crimp N/G 1.3 (33) 057 (145) 0.055 (24.9)

12.Type FMale  StraightPlug ~ TC-240-FM-X  3190-2891 <2511 (2.5) Knurl  Solder Crimp N/G 1.1 (28) 045 (11.4) 0.014 (6.4)

160 (800) TMS-COAX ¢ www.timesmicrowave.com
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Hardware Accessories

Part

Number Description
Ground Kit GK-S240TT GK-S240TT Standard Ground Kit (each)

DBT-U
3190-001
CT-240/200/195/100
Install Tools e
Part
Number Description
Crimp Tool CT-240/200/195/100 3190-667 Crimp tool for LMR-100, 195, 200 and 240 connectors
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Cutting Tool CCT-02 3192-165 Cable and flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool

(800) TMS-COAX ¢ www.timesmicrowave.com 161
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Engineered Products:
FBT-300

Flexible Low Loss High Power Communications Coax

Ideal for...

* High Power Base Station Jumper Assemblies

¢ In-Building Plenum Feeder Runs

* Any High Power Low Loss RF cable application

Stock
Code
54168

Part Description

Jacket Color
FEP Brown

Part Number
FBT-300

Application
Indoor/Outdoor

Environmental Specifications

Performance Property °F

Installation Temperature Range -67/+302 -55/+150
Storage Temperature Range -67/+302 -55/+150
Operating Temperature Range -67/+302 -55/+150

Construction Specifications

Description

Inner Conductor
Dielectric

Outer Conductor
Overall Braid
Jacket

Material

Solid BC
Low Density PTFE
Aluminum Tape
Tinned Copper
Brown FEP

In.

0.063
0.190
0.196
0.225
0.260

Mechanical Specifications

Performance Property

Bend Radius: installation
Bend Radius: repeated
Bending Moment
Weight

Tensile Strength

Flat Plate Crush

Units
in. (mm)
in. (mm)
ft-Ib (N-m)
Ib/ft (kg/m)
Ib (kg)
Ib/in. (kg/mm)

us

1.3
3
0.38
0.065
120
30

(metric)

(31.8)
(76.2)
(0.52)
(0.10)
(54.52)
(0.54)

Electrical Specifications

Performance Property

Velocity of Propagation
Dielectric Constant
Time Delay

Impedance
Capacitance
Inductance

Shielding Effectiveness
DC Resistance

Inner Conductor

Outer Conductor
Voltage Withstand
Jacket Spark

Peak Power

Units

%
NA

nS/ft (nS/m)

ohms
pF/ft (pF/m)

uH/ft (uH/m)

dB

ohms/1000ft (km)
ohms/1000ft (km)

Volts DC

Volts RMS
kW

us

76
1.73
1.34

50
26.7

0.067
>90

2.61
2.21
2000
5000
10

(metric)

162 (800) TMS-COAX ¢ www.timesmicrowave.com




Attenuation
(db per 100 feet)

Frequency (MHz)

Attenuation dB/100 ft
Attenuation dB/100 m

7F|' IMES microwave sysTems

Attenuation vs. Frequency (typical)

I

100.0
10.0 e
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10 100 1,000 10,000
Frequency (MHz)

Avg. Power kW

1500

150 220 450 900
25 30 43 62
81 99 142 202
153 126 087 0.61

50
1.4
47
2.67

30
1.1
3.6

3.44

8.8
28.9
0.43

8.0
26.3
0.47

1800 2000 2500 3400 5800

9.3 105 123 163
306 343 403 535
0.40 0.36 0.30 0.23

Calculate Attenuation = (0.200179) « N FMHz + (0.000183) + FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);

Sea Level; dry air; atmospheric pressure; no solar loading

1 2
“ >
~ TC-300-SM TC-300-SF-BH — TC-300-TM
3190-501 3190-590 3190-500

Inner  Outer Finish*

ConneCtorS Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)
1.SMAMale Straight Plug TC-300-SM 3190-501 <1.25:1 (2.5) Hex Solder Crimp SS/G 1.0 (25) 035 (8.9) 0.018 (8.2
2.SMAFemale  BulkheadJack TC-300-SF-BH  3190-590 <1.25:1 (2.5) NA Solder Crimp  SS/G 1.1 (28) 031 (7.9) 0.022(10.0)
3.TNCMale Straight Plug TC-300-TM 3190-500 <1.25:1 (2.5) Knurl Solder Crimp N/S 1.7 (43) 0.59 (15.0) 0.050(22.7)
*Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR specbased on 3 foot cable with aconnector pair

asoor| Hardware Accessories
Type Part Number Stock Code Description
Ground Kit ~ GK-S300TT GK-S300TT Standard Ground Kit o :

L

o

(each)

DBT-U

CT-400/300 - 3190-666

Install Tools

3192-001

Stock Code

Description

FBT-300

Part Number

Crimp Tool
Deburr Tool
Cutting Tool

Replacement Blade RB-02

CT-400/300 3190-666 Crimp tool for LMR 300 connectors
DBT-U 3192-001 Removes center conductor rough edges
CCT-02 3192-165 Cable end flush cut tool

3192-166 Replacement blade for cutting tool

(800) TMS-COAX * www.timesmicrowave.com
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Engineered Products:
FBT™-400

Flexible Low Loss High Power Communications Coax

Ideal for... e,
* High Power Base Station Jumper Assemblies & yy
* In-Building Plenum Feeder Runs ; o
* Any High Power Low Loss RF cable application /‘y’

A
>

o

-

Part Description Stock Construction Specifications
Part Number Application Jacket Color Code Description Material
FBT-400 Indoor/Outdoor FEP Brown 54171 Inner Gonductor Solid BCCAI 0.095 (2.41)
Dielectric Low Density PTFE 0.285 (7.24)
Environmental Specifications Outer Conductor Aluminum Tape 0.291  (7.39)
Performance Propert °F i Overall Braid Tinned Copper 0.320 (8.13)
Installation Temperature Range -67/+302 -55/+150 Jacket Brown FEP 0.370 (9.40)
Storage Temperature Range -67/+302 -55/+150
Operating Temperature Range -67/+302 -55/+150 Mechanical Specifications
Performance Property Units us (metric)
Bend Radius: installation in. (mm) 1.8 (44.5)
Bend Radius: repeated in. (mm) 4 (101.6)
Bending Moment ft-Ib (N-m) 1 (1.36)
Weight Ib/ft (kg/m) 0.104  (0.15)
Tensile Strength Ib (kg) 120 (54.5)
Flat Plate Crush Ib/in. (kg/mm) 185 (3.31)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76

Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50

Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  1.80 (5.9)
Outer Conductor ohms/1000ft (/km)  1.65 (5.4)
Voltage Withstand Volts DC 2500

Jacket Spark Volts RMS 8000

Peak Power kW 16

164 (800) TMS-COAX ¢ www.timesmicrowave.com
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FBT-400

Attenuation vs. Frequency (typical)

10
c®
=
58
28
<3
0
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 50 150 220 450 900 1500 1800 2000 2500 3400 5800
Attenuation dB/100 ft 0.7 0.9 1.6 1.9 2.8 4.0 5.2 5.7 6.1 6.8 8.0 10.7
Attenuation dB/100 m 2.3 3.0 5.3 6.4 9.2 13.1 171 18.8 19.9 224 26.3 35.0
Avg. Power kW 6.23 482 2.76 2.27 1.58 1.10 0.84 0.77 0.73 0.65 0.55 0.41

Calculate Attenuation =
(0.129138) « \'FMHz + (0.000146) - FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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Engineered Products:
FBT-400

Flexible Low Loss High Power Communications Coax

o
o
5
I_
m
L

1 2 3 4 «.n TC-400-NMH-RA-D
5 ; ' e 3190-2293
o 5
. _aiB
. 5
- -.'-“'_ H\"-
e TC-400-NF-PL EZ-400-NMH-PL-D - TC-400-NMH-PL w
- 3190-964 3190-602 3190-759

Inner  Quter Finish*
ConneCtOrS Part Stock VSWR** Coupling Contact Contact Body Length Width Weight

Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib ()

1. N Female Straight Jack ~ TC-400-NF-PL 3190-964 <1.25:1 (2.5) NA Solder Crimp (45)  0.66(16.8) 0.105 (47.6)
2. N Male Straight Plug EZ-400-NMH-PL-D  3190-602 <1.25:1 (2.5) Hex/Knurl Spring Finger Crimp  A/G 1.5 (38) 0.89(22.6) 0.113 (51.3)
3. N Male Straight Plug  TC-400-NMH-PL  3190-759 <1.25:1 (2.5) Hex Solder Crimp  S/G 1.5 (38) 0.89(22.6) 0.113 (51.3)
4. N Male Right Angle TC-400-NMH-RA-D  3190-2293 <1.35:1 (6) Hex/Knurl Solder  Crimp AG 18 (46) 1.25(31.8) 0.130 (59.0)
ﬁ ' ] .
S
GK-S400T

Hardware Accessories

Part
Number Description
Ground Kit GK-S400T GK-S400T Standard Grounding Kit (each)
166
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CT-U

_3192-181

DBT-U
3192-001

CR-400
3190-830

Install Tools

Part Stock
Type Number Code Description
Crimp Tool CT-U 3192-181 Crimp Handle (Dies Required)
Crimp Dies Y1719 3190-202 .429" Hex Dies
Crimp Tool CT-400/300 3190-666 Crimp tool for LMR 400 connectors
Crimp Rings CR-400 3190-830 Crimp rings for TC/EZ-400 connectors (package of 10)
Deburr Tool DBT-U 3192-001 For ‘EZ’ Style Connectors
Cutting Tool CCT-02 3192-165 Cable and flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool

167
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Engineered Products:
FBT™-500

Flexible Low Loss High Power Communicatio-

ldeal for...
« High Power Base Station Jumper Assemblies -
o In-Building Plenum Feeder Runs =
 Any High Power Low Loss RF cable application &

Part Description Stock Construction Specifications
Part Number Application Jacket Color Code Description Material In. (mm)
FBT-500 Indoor/Outdoor FEP Brown 54172 Inner Conductor Solid BCCAI 0.123 (3.12)
Dielectric Low Density PTFE 0.370 (9.40)
Environmental Specifications Outer Conductor Aluminum Tape 0.376 (9.55)
Performance Property Overall Braid Tinned Copper 0.405 (10.29)
Installation Temperature Range -67/+302 -55/+150 S EOWIIRER ads  (ED)
Storage Temperature Range -67/+302 -55/+150 m — n
Oper:ting Temperature Ragnge -67/+302 -55/+150 Mechanical Specifications
Performance Property Units us metric
Bend Radius: installation in. (mm) 2.3 (57.2)
Bend Radius: repeated in. (mm) 5 (127.0)
Bending Moment ft-lb (N-m) 1.75 (2.37)
Weight Ib/ft (kg/m) 0.168  (0.25)
Tensile Strength Ib (kg) 120 (54.5)
Flat Plate Crush Ib/in. (kg/mm) 185 (3.31)

Electrical Specifications

Performance Property Units us (metric)
Velocity of Propagation % 76

Dielectric Constant NA 1.73

Time Delay nS/ft (nS/m) 1.34 (4.40)
Impedance ohms 50

Capacitance pF/ft (pF/m) 26.7 (87.6)
Inductance uH/ft (uH/m) 0.067 (0.22)
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km) 1.09 (3.6)
Outer Conductor ohms/1000ft (/km) 1.27 4.2)
Voltage Withstand Volts DC 3000

Jacket Spark Volts RMS 8000

Peak Power kW 11.6
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T
Attenuation vs. Frequency (typical)

FBT-500

10 —
=
5§ S i
§ 8 1 g =%
- o
==
<3
0
10 100 1,000 10,000
Frequency (MHz)

2500 3400 5800

900 1500 1800 2000

Frequency (MHz)

Attenuation dB/100 ft 0.6 0.7 1.3 1.5 2.2 3.1 4.1 4.5 4.8 5.4 6.4 8.5
Attenuation dB/100m 1.8 2.3 4.1 5.0 7.2 10.3 135 14.8 15.7 17.6 209 279
Avg. Power kW 8.90 6.88 3.94 324 224 156 1.20 1.08 1.03 091 0.77 0.57

Calculate Attenuation = (0.100255) * \' FMHz + (0.000146) ¢ FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation: VSWR=1.0 ; Ambient = +25°C (77°F) Power: VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F);
Sea Level; dry air; atmospheric pressure; no solar loading

Finish*
Body

Inner  Outer
Coupling Contact Contact
Nut Attach Attach

Connectors

Description

Width
in (mm) Ib

Weight
(9)

0.92 (23.4) 0.228 (103.4)

Length
in (mm)

VSWR**
Code Freq. (GHz) [Pin

Straight Plug TC-500-NMC-PL  3190-900 <1.25:1 (2.5) Solder S/G 21 (53)
* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair

Part Stock

Interface Number

Hex Clamp

N Male

CT-500
3192-169

CT-U
3192-181

DBT-U

Y151
3192-001

3190-465

Install Tools

Stock Code Description

Part Number

Crimp Tool

Crimp Tool CT-500 3192-169 Crimp tool for LMR-500 connectors
Crimp Dies Y151 3190-465 .532" Hex Dies

Deburr Tool DBT-U 3192-001 Removes center conductor rough edges|
Cutting Tool CCT-02 3192-165 Cable end flush cut tool

Replacement Blade  RB-02 3192-166 Replacement blade for cutting tool

3192-181

Crimp handle (Dies Required)

(800) TMS-COAX * www.timesmicrowave.com

169




\ 4
7F|' IMES wmicrowave sysTems

Engineered Products:
FBT™-600

Flexible Low Loss High Power Communicatione

ldeal for...
« High Power Base Station Jumper Assemblies
o In-Building Plenum Feeder Runs
 Any High Power Low Loss RF cable application

Stock
Code

Part Description

Construction Specifications

Jacket Color Description EACIET In.

(mm)

Part Number Application

FBT-600 Indoor/Outdoor FEP Brown 54173 Inner Conductor Solid BCCAI 0.150 (3.81)
Dielectric Low Density PTFE 0.455 (11.56)
Environmental Specifications Outer Conductor Aluminum Tape 0.461 (11.71)
Performance Property °F °C Overall Braid Tinned Copper 0.490 (12.45)
Installation Temperature Range -67/+302 -55/+150 Jacket Brown FEP 0.565 (14.38)
Storage Temperature Range -67/+302 -55/+150
Operating Temperature Range -67/+302 -55/+150 Mechanical Specifications
Performance Property Units us (metric)
Bend Radius: installation in. (mm) 2.8 (69.9)
Bend Radius: repeated in. (mm) 6 (152.4)
Bending Moment ft-Ib (N-m) 2.75 (3.73)
Weight Ib/ft (kg/m) 0.210 (0.31)
Tensile Strength b (kg) 265 (120.3)
Flat Plate Crush Ib/in. (kg/mm) 210 (3.75)

Electrical Specifications

170

Performance Property

Units

us

(metric)

Dielectric Constant
Time Delay
Impedance
Capacitance
Inductance
Shielding Effectiveness
DC Resistance
Inner Conductor
Outer Conductor
Voltage Withstand
Jacket Spark

Peak Power

Velocity of Propagation

%

NA
nS/ft (nS/m)
ohms
pF/ft (pF/m)
uH/ft (uH/m)
dB

ohms/1000ft (/km)
ohms/1000ft (/km)
Volts DC
Volts RMS
kW

76
1.73
1.34

50
26.7

0.067

>90

0.73
1.20
4000
8000
40

(4.40)

(87.6)
(0.22)

(2.4)
(3.9)
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Attenuation vs. Frequency (typical)

10.0
g? 1.0
23
<3
0.1
10 100 1,000 10,000

Frequency (MHz)

Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 3400
Attenuation dB/100 ft 05 06 10 12 18 26 34 37 39 44 53 7.1
Attenuation dB/100 m 15 19 33 41 59 84 111 122 129 145 172 23.2
Avg. Power kW 11.84 9.14 523 4.30 297 207 1.57 1.43 135 1.20 1.01 0.75

Calculate Attenuation =
(0.081389) » VY FMHz + (0.000146) ¢ FMHz (interactive calculator available at http://www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)
Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading
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Enqgineered Products:

FBT-600
Flexible Low Loss High Power Communications Coax

1 2 E f ‘
— et - e
a — L 2 - .
o . |
’ TC-600-LCM-PL ‘ e EZ-600-NMH-PL-D % - TC-600-NMH-PL TC-600-NMC-R

i 3190-1221 3190-603 3190-760 3190-233

5

s =

W TC-600-NMH-RA-D
3190-2427

Connectors Inner Outer Finish*

Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)

1. LC Male Straight plug ~ TC-600-LCM-PL ~ 3190-1221 <1.25:1 (1) Hex Solder  Clamp N/S 3.1 (78.7) 1.62 (41.1) 1.20 (544)
2. N Male Straight Plug EZ-600-NMH-PL-D  3190-603 <1.25:1 (2.5) Hex/Knurl Spring Finger Crimp AG 21 (53) 0.92 (23.4) 0.166(75.3)
3. N Male Straight Plug  TC-600-NMH-PL ~ 3190-760 <1.25:1 (2.5) Hex Solder  Crimp S/IG 21 (53) 0.92 (23.4) 0.208 (93.4)
4. N Male Right Angle TC-600-NMC-RA  3190-233 <1.35:1 (2.5) Hex Solder  Clamp S/IG 21 (53) 0.92 (23.4) 0.280 (17.9)
5. N Male Right Angle  TC-600-NMH-RA-D  3190-2427 <1.35:1 (6) Hex Solder  Crimp AG 1.8 (46.5) 1.62 (41.2) 0.185 (84.3)
-

@ <

L

GK-S600TT

Hardware Accessories

Part
Number Description
Ground Kit GK-S600TT GK-S600TT Standard Grounding Kit (each)
172
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CT-U CT-600
3192-181 3192-170
\'
-
CR-600 GST-600A
3190-831 3190-1051
3192-165
Part Stock
Type Number Code Description
Crimp Tool CT-U 3192-181 Crimp handle (Dies Required)
Crimp Tool CT-600 3192-170 Crimp tool for LMR-600 connectors
Crimp Dies Y1720 3190-203 .610" hex dies
Crimp Rings CR-600 3190-831 Crimp rings for TC/EZ-600 connectors (pkg of 10)
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges
Midspan Strip Tool GST-600A 3190-1051 For ground strap attachment
Cutting Tool CCT-02 3192-165 Cable end flush cut tool
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
173
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Characteristics of
Jumpers Defined by a
Smart Part Number

Performance:

Our LMR® and TCOM?® jumper assemblies are optimized for electrical, mechanical and
environmental performance. Refer to our website at www.timesmicrowave.com for an
interactive part number and pricing calculator.

Marking:
» Assemblies </= to one meter in length are to have one centrally located marker.
» All other assemblies are to have identical markers placed 1-2” behind the strain relief
boots on both ends of the assembly
» Markers are to be black text on white tubing
» Marker configuration to be:
TIMES MICROWAVE SYSTEMS
(SMART P/N)
( serial number)

Electrical:
* Insertion Loss will not exceed (1.1 x published attenuation + 2 x 0.15dB)
*« VSWR

Maximum of 1.25:1 to 2.5 GHz

Maximum of 1.35:1 to 6 GHz

Note: Above VSWR values apply to N’s, TNC’s mini DIN’s, 7/16 DIN’'s SMA's QMA’s and QN’s
Mechanical: WSB boots will be used in place of ATUM shrink boots where applicable

Test Data:
» Serialized data is logged and available upon request

Packaging:
* Assemblies are supplied with dust caps
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Smart Part Number Key for LMR and TCOM Jumpers

(The finished part number should not contain dashes)

Note: Leave out the dashes and

Cable Si include the decimal point.
aple oize
(ex. LMR40ONMNMR2.0M) Length (3-4 Characters)
195 (ex. X.X or XX.X)
200 .
240 Feet: 0.5 increments only
300 Meters: 0.5 increments only
400
500 —
500 XXX XXX -XXX-XXX-XX. XX
F=Feet M = Meters
Connector Codes
(2 or 4 Characters)
. BF = BNC female
Cable Option Codes BM=  BNG male
BMR = BNC male right angle
LMR = standard LMR cable DF = 7/16 DIN female
DFB = 7/16 DIN female
_ . DMR = 7/16 DIN female right angle
LDB = outdoor watertight flooded LMR FM=  Fmale
NF = N female
LUF - LMR Ultraflex L |NFB =N female bulkhead
NM = N male
. . NMR = N male right angle
LFR = Riser rated fire retardant LMR QF=  QMA female
QM= QM male
LPL = Plenum rated LMR QMR = QMA male right angle
QNF = QN female
_ QM= QMA male
L75=750OHMLMR QNMR = QMA male right angle
SF = SMA female
TCM = Standard TCOM SFB= SMA female bulkhead
SM = SMA male
_ SMR = SMA male right angle
TPU = TCOM-PUR TF = TNC female
TFB = TNC female bulkhead
TFS = TCOM Flexstrand TM=  TNC male
TMR = TNC male right angle
41F = 4.1/9.5 mini DIN female
41M = 4.1/9.5 mini DIN male
41MR = 4.1/9.5 mini DIN male right angle
43F = 4.3/10.0 DIN female
43M = 4.3/10.0 DIN male
43MR = 4.3/10.0 DIN male right angle
43S =  4.3/10.0 DIN snap-on male
43SR = 4.3/10.0 DIN snap-on male right angle

175
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Engineered Products:

T-RAD-600

50 Ohm Leaky Feeder Coaxial Cable
* Provides RF coverage in buildings, mines and other enclosed areas
¢ Offers broadband performance up to 2.5 GHz
* Flexible, non-kinking design provides easier installation
* Accepts standard "EZ" crimp connectors used for LMR-600 cable*
* FR series is MSHA approved for mining applications
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Part Part Description
Number Application Jacket Color
AA 9096 T-RAD-600-PVC PVC Black 44030
AA-9097 T-RAD-600-FR FRPE Black 44031 Loss & Coupling vs. Frequency (typical)
onstruction Specifications 10 — 70
Description [ EYCE]] In. 9 o = 68
Inner Conductor Solid BCCAI 0.176 (4.47) 8 66
Dielectric Gas-Injected Foam Polyethylene 0.455 (11.56) = 7 64
Inner Shield Bonded Aluminum Tape 0.458 (11.63) ‘g s 62
Jacket See table above 0.530 (13.46) o 6 - — e in
e -~ 60 ©
+ 5 ] ®
g ] il 58 o
Mechanical Specifications a 4 ,// T
. : 3 56
Performance Property Units us (metric) ~ 3 e
Bend Radius: installation in. (mm) 1.5 (38) 2 i _,v-:/f 54
Bend Radius: repeated in. (mm) 6.0 (152.4) - - 52
Weight Ib/ft (kg/m) 0.09 (0.137) T | | | | 50
150 450 900 1900 2400
- - - Frequency (MHz)
Environmental Specifications
Performance Property °F
Operating Temperature Range -40/+185 -40/+85 Frequency (MHz) 150 450 900 1900 2400
Attenuation dB/100 ft 1.34 222 3.35 5.30 6.40
Electrical Specifications Attenuation dB/100 m 4.39 7.28 10.98 17.38 20.99
Performance Property Units (V) (ET) Coupling Loss** dB 54 61 68 69 67
Velocity of Propagation % 86 * Request T-RAD-600 connector data sheet and attachment instructions
Dielectric Constant NA 1.35 ** Coupling loss measured at 6.5 feet (2 meters) *** Patent applied for
Time Delay nS/ft (nS/m) 1.18 (3.87)
Impedance ohms 50
Voltage Withstand Volts DC 4000
Jacket Spark Volts RMS 6000
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EZ-600-716M-X W8 "EZ-600-NMH-X Z-600- A-X 3 EZ-600-NFX
3190-2643 3 3190-2627 3190-2639 3190-2817
—
o) - 6
"f-l"' -
(Y g—" il -
% ol .ﬂ.\" ¥ - - i 4
‘kwEZ-GOO-NF-BH Kﬁ A ! EZ-600-TM-X EZ-600-TM-RP EZ-600-TF-RP
; 3190-3190-616 = 3190-2531 | 8190-796 | 3190-797
9 10 . . .
‘; Special Crimp Ring
L 3 *
o g " =g '.’ part number 3192-038
ol ' _" (TR-600) must be used on
v EZ-600-UM ) TR-600 1 EZ st
L 3190-615 3192-038 | @ style connectors

CO 1 neCtors Part Stock VSWR** Coupling Clg:t:::t C?)z:(;::t FlBrz(sjc Length  Width

Interface Description Number Code Freqg. (GHz)  Nut Attach  Attach*** /Pin in (mm) in (mm)
1.7-16DINMale ~ StraightPlug EZ-600-716-M-X 3190-2643 <1.25:1 (2.5) Hex SpringFinger Crimp S/S 2.0 (51) 1.30 (33.0) 0.254 (115.2)
2.NMale StraightPlug EZ-600-NMH-X  3190-2627 <1.25:1 (2.5) Hex/KnurlSpringFinger Crimp A/G 2.1 (53) 0.92 (23.4) 1.164 (74.4)
3.NMale RightAngle EZ-600-NMH-RA-X 3190-2639 <1.35:1 (6) Hex SpringFinger Crimp S/G 2.1 (53) 0.92 (23.4) 0.185 (83.9)
4.NFemale StraightJack ~ EZ-600-NF-X ~ 3190-2817 <1.25:1 (2.5) NA  SpringFinger Crimp S/G 23 (59) 0.87 (22.1) 0.150 (68.0)
5.NFemale BulkheadJack EZ-600-NF-BH  3190-616 <1.25:1 (2.5) NA  SpringFinger Crimp S/G 24 (61) 0.88 (22.4) 0.195 (88.5)
6. TNCMale StraightPlug  EZ-600-TM-X  3190-2531 <1.25:1 (25)  Knurl SpringFinger Crimp S/G 1.7 (43) 0.59 (15.0) 0.112 (50.8)
7. TNCMale Reverse Polarity EZ-600-TM-RP  3190-796 <1.25:1 (2.5) Knurl  SpringFinger Crimp A/G 22 (56) 0.87 (22.0) 0.112 (50.8)
8. TNCFemale  ReversePolarity EZ-600-TF-RP  3190-797 <1.25:1 (2.5) NA  SpringFinger Crimp A/G 23 (58) 0.87 (22.0) 0.100 (45.4)
9. UHFMale Straight Plug EZ-600-UM 3190-615 <1.25:1 (25)  Knurl SpringFinger Crimp S/G 1.7 (43) 0.88 (22.4) 0.164 (74.4)
10. Crimp Ring  Crimping TR-600 3192-038 Package of 50 pieces

11. Strip Tool Combination prep tool for TRAD-600 3192-197

*Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR specbased on 3footcable withaconnector pair
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Engineered Products:
T-RAD-600-DB
50 Ohm Leaky Feeder Coaxial Cable
* Provides RF coverage in buildings, mines and other enclosed areas
» Watertight design for direct bury applications
¢ Offers broadband performance up to 2.5 GHz
* Flexible, non-kinking design provides easier installation
* Accepts standard "EZ" crimp connectors used for LMR-600 cable*

Part Description

Part No. Application Jacket Color
AA-9299 T-RAD-600-DB PVC/PE Black 44038

Loss & Coupling vs. Frequency (typical)
Construction Specifications
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Description Material In. 10 70
=
Inner Conductor Solid BCCAI 0.176  (4.47) 9 T r 68
L]
Dielectric Gas-Injected Foam Polyethylene 0.455 (11.56) 8 N 66
Inner Shield Bonded Aluminum Tape 0.458 (11.63) 64
Jacket Extruded PVC/PE 0.590 (14.98) 3 7
2 4y |62
- s - o 6 _
Mechanical Specifications S 1 60 ©
Performance Property Units us (metric) 5 5 - e @
Bend Radius: installation in. (mm) 1.5 (38) = 4 s 56
Bend Radius: repeated in. (mm) 0.12  (.178) T 3 __"__rt'{;’f 54
Weight Ib/ft (kg/m) 0.09 (0.137) T r/'*
2 _th 52
Environmental Specifications 1 { 50
Performance Property °F °C ! ! ! !
Operating Temperature Range +23/+167  -5/+75 150 450 900Frequency (MHZ).I 500 2400
Electrical Specifications
Performance Property Units us (metric) Frequency (MHz) 150 450 900 1900 2400
. - o
Velocity of Propagation o 86 Attenuation dB/100ft  1.34 2.22 3.35 5.30 6.40
Dielectric Constant NA 1.35
Time Delay nS/ft (nS/m) 1.18 (3.87) Attenuation dB/100 m 4.39 7.28 10.98 17.38 20.99
Impedance ohms 50 .
Coupling Loss** dB 54 61 68 69 67
Volt: Withstand Volts DC 4000
e ons * Request T-RAD-600 connector data sheet and attachment instructions
Jacket Spark Volts RMS 6000 ** Goupling loss measured at 6.5 feet (2 meters) *** Patent applied for

Inner Outer Finish*
ConneCtors Part Stock VSWR** Coupling Contact Contact Body Length  Width Weight

Interface Description Number Code Freq. (GHz)  Nut Attach  Attach*** /Pin in (mm) in (mm) |Ib (9)

1. 7-16 DIN Male Straight Plug EZ-600-716-M-X 3190-2643 <1.25:1 (2.5) Hex Spring Finger Crimp A/S 1.8 (42) 1.38 (35.0) 0.209 (94.80)
2. N Male Straight Plug EZ-600-NMH-X  3190-2627 <1.25:1 (2.5) Hex/KnurlSpring Finger Crimp A/G 2.1 (53) 0.92 (23.4) 1.164 (74.4)
3. N Male Right Angle EZ-600-NMH-RA-X 3190-2639 <1.35:1 (6) Hex Spring Finger Crimp A/G 2.0 (50) 1.42 (36.0) 0.224 (101.7)
4. N Female Straight Jack EZ-600-NF-X  3190-2871 <1.30:1 (6) NA  Spring Finger Crimp A/G 1.7 (43) 0.69 (17.6) 0.150 (68.0)
5. N Female Bulkhead Jack EZ-600-NF-BH  3190-616 <1.25:1 (2.5) NA  Spring Finger Crimp S/G 2.4 (61) 0.88 (22.4) 0.090 (40.6)
6. TNC Male Straight Plug  EZ-600-TM-X  3190-2531 <1.25:1 (6) HexKnurl Spring Finger Crimp  A/G 2.3 (57.6)0.75 (19.0) 0.100 (45.6)
7. TNC Male Reverse Polarity EZ-600-TM-RP 3190-796 <1.25:1 (2.5)  Knurl Spring Finger Crimp A/G 22 (56) 0.87 (22.0) 0.112 (50.8)
8. TNC Female Reverse Polarity EZ-600-TF-RP 3190-797 <1.25:1 (2.5) NA  Spring Finger Crimp A/G 23 (58) 0.87 (22.0) 0.100 (45.4)
9. UHF Male Straight Plug ~ EZ-600-UM 3190-615 <1.25:1 (2.5)  Knurl Spring Finger Crimp S/G 1.7 (43) 0.88 (22.4) 0.164 (74.4)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
***Requires separate crimp ring; contact TMS engineering
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T-RAD Connector installation procedure

LMR-600 crimp connectors can be used on T-RAD-600 cables with
special TR-600 crimp rings (stock code 3192-038).
NOTE: TR-600 crimp rings must be purchased separately

Step 1: Flush cut the cable squarely

Step2: Slide the heat shrink and TR-600 crimp ring
over the cable. Use a knife or razor to cut a 0.250"
long ring from the end of the cable. Make sure that the

cut is square.

Step 3: Lightly score the circumference of the cable
0.20" back from the end of the core. Make one long lon-
gitudinal cut. Pry up a piece of the jacket and gently
peel the ring of the jacket off the core.

Step 4: Debur the center conductor using the DBT 01
deburring tool

Step 5: Slide the connector over the end of the core

and push it up to the end of the jacket. Rotate the con-
nection back and forth in a clockwise-counter clock-
wise motion in reference to the axis of the cable until
the back of the connector works its way under the end
of the jacket. Now push the connector onto the cable
with some back and forth motion until it stops.
NOTE: A small longitudinal cut of 1/4" may be made
to the outer jacket to assist with the connector body

sliding under the outer jacket.

Step 6: Position the heavy duty HX-4 crimp tool, with the
appropriate dies (stock code 3190-203), directly behind
and adjacent to the connector body, and crimp the connec-
tor. The crimp tool automatically releases when the crimp
is complete

Step 7: Position the heat shrink boot as far forward on
the connector body as possible without interfering with
the coupling nut; use a heat gun to form a weather-
tight seal.

iy L 2 3 EZ-600-NMH-RA-X | 4 -
- h ¥ v 3190-2639 f
g -
- \ % \ =
o - B
L - 4 \?‘ i —.h
EZ-600-716M-X A EZ-600-NMH-X \ - EZ-600-NF-X
= 3190-2643 3190-2627 . 3190-2817
5 6 7
‘.*:‘ | ,_‘f' < -
e " o
‘ s _,,-ﬂ"’r EZ-600-NF-BH \‘,' - EZ-600-TM-X EZ-600-TM-RP
3190-616 : 3190-2531 3190-796
I
8 9 e
M Special Crimp Ring
- )
o tw‘-' T V part number 3192-038
EZ-SOO-TF-RP Q.‘ -‘._,,.-i' EZ 600 UM TR-SOO (TR'600) must be Msed on
3190-797 3190-615 ‘ 3192-038 all EZ style connectors

(800) TMS-COAX * www.timesmicrowave.com
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T-RAD-900

50 Ohm Leaky Feeder Coaxial Cable
* Provides RF coverage in buildings, mines and other enclosed areas
* Offers broadband performance up to 2.5 GHz
* Flexible, non-kinking design provides easier installation
¢ Accepts standard "EZ" clamp connectors used for LMR-900 cable*
* FR series is MSHA approved for mining applications

Part Description i .
Part No. Application Jacket Color D & (TG o (e e (el

AA-9298 T-RAD-900-PVC PVC Black 44042 5 75
AA-9630 T-RAD-900-FR FRPE Black 44046
R
Construction Specifications 4 o : 70
Description Material In. —
"6 i)
Inner Conductor BC Tube 0.262 (6.65) e 3 —= ] 65
Dielectric Gas-Injected Foam Polyethylene 0.680 (17.27) ‘8_ ey - z@p
. B [ %
Inner Shield Bonded Aluminum Tape 0.686 (17.42) g 2 T 60 %
Jacket see table above 0.870 (22.10) % e
A o) f,rk
Mechanical Specifications 1 i 22
Performance Property Units us (metric)
Bend Radius: installation in. (mm) 3.00 (76.2) 0 50
Bend Radius: repeated i (G 9.0 (228.6) 100 200 500 700 900 1100 1300 15001700 1900
Weight Ib/ft (kg/m) 0.266  (0.40) Frequency (MHz)

Environmental Specifications

Performance Property °F °C
Operating Temperature Range -40/+185 -40/+85

Frequency (MHz) 150 450 900 1900
Attenuation dB/100 ft 0.88 1.56 2.27 3.3
Attenuation dB/100 m 2.89 512 7.44 10.8

Electrical Specifications

Performance Property Units us (UEH) Coupling Loss™* dB 58 62 69 72
Velocityof Propagation % &7 i oam oo o 5 okt oy Font anpls
Dielectric Constant NA 1.32

Time Delay nS/ft (nS/m) 117 (3.83)

Impedance ohms 50

Voltage Withstand Volts DC 5000

Jacket Spark Volts RMS 8000

180 (800) TMS-COAX ¢ www.timesmicrowave.com
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1 2 3 EZ-900-716-MC-RA
$ 3190-614
- -
ijﬁb 4 :
. EZ-900-716FC EZ-900-716MC-2 EZ-900-78EIA-2
3190-334 3190-1641 3190-1282
5 6 '

4 )
] e
B -
EZ-900-NMC-2 . EZ-900-NFC-2
3190-1262 3190-1263

T
ConneCtors Part Stock VSWR** Coupling C?r?tirct C%ﬁ:grct FIBr:)Itsic Length  Width

Interface Description Number Code Freq. (GHz)  Nut Attach Attach /Pin in (mm) in (mm)

1.7-16 DIN Female Straight Jack ~ EZ-900-716FC 3190-334 <1.25:1 (2.5) NA Press Fit ~ Clamp SIS 20 (51) 138 (351) 0379 (171.9)
2.7-16 DIN Male Straight Plug ~ EZ-900-716MC-2  3190-1641 <1.25:1 (25) Hex Press Fit ~ Clamp SIS 20 (51) 144 (366) 0485 (220.0)
3.7-16 DIN Male RightAngle  EZ-900-716-MC-RA  3190-614 <1.35:1 (25) Hex Press Fit ~ Clamp SIS 27 (89) 215 (55.0) 1.150 (521.6)
4. 7/8 EIA Straight Plug ~ EZ-900-78EIA-2  3190-1282 <1.25:1 (2.5) NA Press Fit ~ Clamp SIS 30 (76) 224 (56.9) 1.013 (459.5)
5.N Male Straight Plug ~ EZ-900-NMC-2 ~ 3190-1262 <1.25:1 (6) Hex Press Fit  Clamp SIS 20 (51) 1.38(35.1) 0.463 (210.0)
6. N Female Straight Jack EZ-900-NFC-2 3190-1263 <1.25:1 (6) NA Press Fit  Clamp S/S 20 (51) 1.38 (35.1) 0.443 (200.9)

* Finish metals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy **VSWR spec based on 3 foot cable with a connector pair
NOTE: Clamp drain wire for connector attachment. A heavy duty adhesive lined shrink boot is recommended to attach over the connector body and cable jacket

(800) TMS-COAX ¢ www.timesmicrowave.com 181




7Fr| M ES MICROWAVE SYSTEMS

Engineered Products:

Silverline

Test Cables ISO 9001 Cortified

Coax Test Cables for:

s High Volume Production
Test Stations

* Research & Develofrment
[abs

o Enuivonmental & Temperalure
Test Chanthers

o Replacement for OLM Test
Port Cables

o [ield RF Testing

o Cellular Infrastructure
Nite Testing
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SilverLime™ Test Cables are cost effvctive, duable, high-
perfirmance cable assemblies desipned For use inoa broad
range of est and inerconnect applications. Fabricared from
ruggedl, solid FUFE dicleciic eable with sinless sieel
conneciors and a proven siain reliel sstem, these cables
prowicle long life and excellent siability in applicanons
where thev ave pepeatedly Desed and maed onmeaied
SilverLine™@est cables are ideal for use in prodduetion, Gelkd
anad laboragery wst enviromments, Phey are also economiceal
enough o be nsed as mierconnects intest sysfems

Features & Benefits:

= Phose & Loss Stable

« Long Flex Life

« Triple Shielded Cable

« High Mating Cycle, Stainless Steel Connectors
i B e canessechon dciese ot (il withim four monifis = Rugged, Solder-Clamp Attochment

hi £ Th ludtey cobie i %
i e % e « Redundant, Long Life Strain Refief Systarn
« ROHS Compliant

Time's SIVBINE” Product Guarantice

Thimves tl regcir ey vepebaten v Sifoeel ime test cobi af ity
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Engineered Products:

SilverLine®

Amar {uplional)

et Conihictor 0,037 0.3 |_
Tickut Dhuefer Swsild Dipleciric 0116 2.9 U)
Irweq Shiekd 01m L
Instecinyer RE™ S LIJ
Inteahayer Irirdr Sl [labad el 1154 a8t
Jackal 0.1%5 A5 |
A (ogikonal (1450 1150
Inmer Diebaciric Waight Ibs. 1t (kn/m) Coable: O 43 (0L064)  Armer 01,066 {0 108) I I I
Cunduciur Jumar Grish Resrstancs TV V200 . o it ek - Steed 1500 . p vt el
Henil Palins: i 1 2h Z
Cable Construction Canrrecsos Fetantion resimyopid & fmyioneed PV o 175 0 - Sl A 00 ke —
Maling LIk Gycle OMA, SMA, Type N = 5000 I
Inner Conductor: Salil stlver plated copper clad steel l“lﬂ:ﬂl Tﬁm T u:?:i'.'ln, T 050 (12 mm)
Dieleciric: Solid FTFE w 2400r 0,75, =0, 2% of leagih m
Shield: Silver plaed copper Ban vibibon brasd Tampagatire Fang HT442214 65 1B I I I
almio g bybodde gpse interyer 36 GA silvin
planed copper brand (SHEGE) >
Jacker Clewr FEI 46H BGHe | 1BGMz | 2GGEH: ]
z BRE 1231 —
Armor (Opticnal);
Ve Ma Lo 0 P d)p)
PVC Siyle: Steel wire reinforced, thick wall, high flex SR, TN Smimy 1301 1301 1ot
il clewr PVC Ty b, TG, Sl R Lt A et )
7 | 120 | 1851
Steel Style: LN coverage. saquare locked. galvanized \npedance ol B
stee] hose, Baghoamgele steet brigd aml TPR jackor Vetocity o Propaganion e
Connectors Hhieliing Eflsclweness =1} B
Capacitancs A I = 96 plime e
P
= Pussivihed staimless steel finisly Iase Stabilly o/ gt 18 Ghz
(OMA conpling nu s vickel plated briss) (G000 cyios) = 41 3° i) 755 GHE
= MA SureGrip™ conpling nur design Attenuation Max @ +77°F (+25°C)
»i Minuation  (GHz) B0 N B/ 1
= Capuwve combiet ] 7 I
s Pk wall mnterface (SMA) 2 18 54
] b 112
s Coolil plated Beryllinim copper conler iontacts ) P 7]
& PITE dielecir 1A & 24
" T . . Hi5 1] 200
SR 20 B B UneupmtEERINL roiaion 1 mue) Aanantiatian &t sy frequency farmiik (R 1= JFIMHE) + PK2 M)
* High temperiviire Tom K1 0348
¥ e K2 0.2
* ol hex conpling nue (g N anid 'IINC) Pawer Fandiing @ 77°F (+25°C) (523 Lival) (Cable Orily* ")
* Procision grade 7-16 Piswat Baniiing  {GH) Walls iy )
04 a3
Connector Attachment/Strain Relief 1 539
® B, solder-clampe e baadd, 175500 1 pall force, < il
Aunomal covmpesystom oo aemiored version, 5 .
' 12 "t
= Redundint iriple Lyer strin velicl svslem 18 &
(vl Bver o snmore il versson) a >

= B4 ALl & ID;I: N faratucs i ﬁ Fualitiiad bt rEmal, IR Al S g o e ol Raled
vk Ay wathiif wal apee Beits LB [T T A .
= Loy 10 reniigiraiien sy Rk clde ducnd’s masdiee e :I..m elfitng gl iflin

e S hrLine YA dats abret Ty ety coudinigm

e firvitesve skicd b o fairgp aniknil ki
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SilverLine® Test Cables
26.5 Gz SMA Male/SMA Malg, 3 tt long)

Ordering Information

U = Ursrmarad A1t {0.25m) minimum assembly lzngth
A = Armored 2 ft (0.5m) minimum assembly length
§ = Steal, torque & mnmfmwwﬂﬂmlmw
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SilverlLine®

Now there is aﬂmihcmTﬂtﬁﬂem&&rﬂmmmwwm

* SilverLine™ Jon high volume production RF testing
¢ SilverLine™- TG (TulitGrp) tor cell site distnce 1o Gaml esing
* Silvorline™ L1 (Lo PIMY for cell site Passive Intermodilation resiing
» SitverLine™- VNA for A0 GHz R&D ¢ sliny
o SilverLine'™- SF ['-mpq ©Flex) for more Dexibiline
s SilverLine®- XF (Exira Flex) o ighi arvas amd brvachsd developmeni
e SilverLine™ LL (Low Loss) 309 lower loss
. S1h‘r'rl.1m'®— DAS (Distrilinred Avienna System) or in-boileling wiveless vadio testing
» SilverLine™-75 for 75 Olim OEM replacement st por cables
* SilverLine ™ T lor phase critical RF microwave messumemenis
» SilverLine ®-LPA Low PIM alpiiers

Visit our website or contact your Times local representative for more information,
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SilverLine® Y1 N o)

IS0 9001 Certified

Coax Test Cables for Passive
Intermodulation Testing

o Cellwlar Site Certification
e Troubleshooting
» Performance Analysis

® Antenna or Radio Lquipiment
P:wiurugn Test
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SitverLine®-1L is the Frst wst cable sprecifically deshmmesd foe el
aned prodoucnon PIM Tesing, Unhke somdaod cormggeed (est
leads that expenence rapid Gilures due 1o kinking and connec-
1o cabile intedace lreakage, SilverLine™"11 is steel anmored. |y
has a Large back shell and striin reliel w protect the cabile
commechor miertace agaimst admaost all possibalitnes Tor diimage.
s rodanst design improvces proddoen Bie and reduces the oecar-
retee of Fauliy test resulls,

SitverLine®-1P is ideal for wse with Portable PIM analyzers in
field rest applications. 11 s also wdeal tor use with bench rop PEM
Anaabvrers in a kb or oy prodlindtion emvaromment, o the
i¥ fielid this veliable, ligh quality test cable cuts costs by chmmating

.
mm Henefit ¥l the need to veluiild or pe-termamane o st b om s or wWorsds,

R ! 1 cancel a rest entirebe Ta the Betory asaves laboe by providing
* Much ﬂ&ﬂlﬂr 0 4' i 1har raw ﬂﬂrfl]gﬂ[ﬂu cable e adcnvane anl comsistens resalls over a Bar longer prodoe
= Better than - 1? f}' ﬁ‘f'}%ﬂhﬂ} Perfarmance life, s redduces product rejects cansed by bty test leds,

* Includes a s ~ﬁf *1

« Low attenuatior 'I'l'lﬁr-\

E{]aptﬂrs It the wncertiin wearlkd of PIM, SilverlinnB-LP is an excellent
waitlue, redidng reocrirTing Cosis.

i \ i
+ Rugged, du tu!ai St ored design
« Waler resish (L |
[T Times SHering™ Produes Coiraniee
. HQHS comp I'an J]i .\JhnI.rln-'I‘: LF o porrveradedd fon oo yendr wigetesist olefior b
I [ e #ip sk i bl gl paseferinls. Expfudes doimayr from
B - Al wwrrhending, nterfaee sear, fontmminaton from dit o
i . | [ | | difher e randerals, misHee, e o
'H,--." i ' irndtion=ed disaoemibly
iy r S
|
' |I ! Analyrer peture courtesy of Anrtsy
—
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SilverlLine®-LP :
Gtuel, orque resistant Armiar 08 14.99 (I )
armor TPE jockat e = ™ = Outer Conduntor -
- Wit tba/ll (kg/m) Gabla §& Armor Combined: 0 258 (0.383) I I I
}" ‘}': Brmgr Crush Fesistance 51200 |bs par linear inch
! Y Band Radius (min) 7.5" 180.5mm I—
] i Mating Life Cycia 1000*
' ] Sloraga Temparatura -10%+185"F -40*1485°C | | |
. ﬂ-r”'}.: 4 Digleatric Electrical Specifications Z
Conductar “ P PIM =117 efbm (=760 dbc) min, at resl” "
e Y VEWE (rat, loss) DG - 3 GHz| 1.25:1 (19cb) tvp. 1.35:1 (16.54db) max |
Impadanca 30 Dhmes
Velocity of Propagation Foam PE 84% PIEE tape F6% m
Cabls Gonstruction Shistding Elfsctive nass > -100db LLI
Biner Conductor: Solid coppes Clad aluminiim Altanuation Max 2 TT°F (+25°C)
Dielectric: Low density tape wrapped FITE or G ST S >
fonn o lve vl : I
Shigld: Helical corruganed copper L 25 118
Armor: Full, 1005 interlocked spiral sieel slisall 500 38 150 cD
overlaid with stecl, ant-torgue bragd,. Warerproof, LTV | GO0 a5 18.7
feabrasion resistnte Bl k TPE ourer ke 1900 EB 190
Coteecns: 2100 6.2 201
* Boaehys Iri-Meal plared Briasy an0ng 75 247
* Bark shell: Aluminum Power handiing @77°F (v25°C1Watts, Avn,|(Sea Leval) (Gable Oy
= My ﬂyun.ﬁnxlﬁ' aerldden ] srminy redlad MH: Walls {average)
=Wl er resisianm Baa g4d5
Coommectir A llachment: Saldorisd center congace & 0 i
shield. Autachment includes 2 ribbed, wedge clamp-
te-armot Tor thie arrangeas, most robus ro o ion 1800 480
systam iy Hhes inthisry. 1900 M3
2100 430
2000 344
Shorifecalion sulpeed To plansy wnd el pdf
A bz e calde com have o beedlm pemined o severs] himdvad flesen
*Achieving a high maring life cycle: **Best Practices for accurate PIM measoremenis:
o Tnsped L and élean hlerfaces regquently & Aguufe all meerfaces ane clean
* Flush with alcahol or swab o remove dirt, ® [Puishy om sl fuaned dghien eyt lead
debris, and meal partcles = Tighten with a calilbraed wrgue wrench
= Protect interface from damage = T NOT nse wrenchos with “reeth”
= Repalaee IrOteeiive Sps whsm nie in s *-L17 10 -135 dbm variabons are normal

= i spikes occnt loosen and redghien one oo

= lnsmll seriicsal modle Sfemmale low FI8M adapnn .
L Lime

Replice whien peeilel
* THow oue interfaces with dry compressed air

= Flex as e as possible, DO NOT over-bend
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PIM Performance and Return Loss vs. Frequency

Typical PIM Performance (dbm)

=100.00

Pont 1 Roversa IM Max (dBm)  -124.33
viaoo [§f ¢t a0 S bevism o

T®1 35,00
120,00 L ™2 IIMI:
-130.00 |- hal 2 il | |
140000
~-150.00
180,00 !

22 54 Bd 115 140 1.7 208 238 2T0 301 iz
Time |Seconds]
Typical Return Loss (db) L

Ordering Information

SitverLine, Steel armor, Low PIM

SLSL Pﬁa -76M76M-XX. XXMK
3 GHz. | K = Includes set of thrae low PIM adapters.

Omit for cable assembly only

Low PIM adapter kit PN: 660-0007EA mﬁ%ﬂﬁ%ﬁmmm

L
Kit contents.
ﬁ; - | _ = e

S —
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- SilverlLine®a\ /- ey

ISCY I Certifiedd

| Vector Network Analyzer
Test Cables

* Veetor Network Analyzer
| Measurements

® Laboralory [se
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SilverLine™-VNA is g precision west cable with
excellent loss, VSWR an« I'Il!l:l-!u' NMexure stalaliny.,
Protected by o tarque dnd crush resistant armaor,
SilverLine™VNA test cables exhibin exiraordinary
rugeedness comparable o OEM sapplied test cables
but ar a fraction of the cost, making them e ideal
choive Tor chlil'l.' wse i Facvory and 1l .1||pl!i';tlinu.-'.

Fhie bradded PET onter jacket makes Silverline®.
VRA easy o handle, non-conduciive and im]'u'u'u*:‘
Nexibility when compared 1o extruded jackers. The
chrome p];llrfi metal back shell maintains b
imtegrity ol the cable o connector intertace and
allows lor easy handling

Features & Benefits:

» 26.5 and 40 GHz options

* Low loss 40 GHz cables now availlable!
* Phase, Loss & V5SWR stable

* High flex |Ife

« Torgue and crush resistant stainless
staal armor

= Chrome plated strain rellef back shealls
« ROHS Compliant

190 (800) TMS-COAX ¢ www.timesmicrowave.com
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SilverLine®-VNA

Physical & Meschanical SpecHications

.43 1.8

[Dulsice Dismater Over Armor
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Ammner Crush Resistance 10540 1es par lingar inch
Band Radius (min) 25"
Connector Retention 150 tbs
Connector Mating Lifa (min}® 00
Eiecirlcal EpecHications
VEWH Max 255 GHz A0 GHz
3. 1.451
: 29 mm &24 mm 1.45.1
Sabicl sibver plianeel coppre impedance B ohms
O ".I'elucn_y ol Frap.agal:inn 7 8% nominal
Micro-parous PFTFE 2Visiding Ellvatbuness 21008
' Capacitance 26 g
Shield Fhase Stability™ ™ +- 5 typical, +- 107 max
Memlized 1ape interlaver and silver plated copper Amplitice Stability (ma)™* /-0 25 db
round Braids Audur Loss Slabliity” better ihan 1.5 db
Flax Life™* 10,000 min, 25,000 typical
Jacket: ITF Attenuzation, max @ 77" [25° C)
Frequency {GHz} dB100 it [dB/100 m}
-"-':W- . t i 11 136)
100, coverage, non-nterleaved, staimless e
spiral sheady for crush resiatance and capiired, 8 'i& {Tm],
oppostng force steel braid for torgue resistanoe, 12 L {133
PET monofilament yarn outer cover (o eliminae 14 51 {167}
coniclmciviny s inpaose handfing 55 &3 (205)
C . 40 6z {288)
: Mitx Power Handling @ /7" F (25" C), sea leved, (cable tnly)
= Instrimiemg grieli:
; i Fraquancy |Gz} Watls
* Passivarecl siiinless seoel 1 1150
= Caplive cenler coniares g 250
stme e - =
Saliferr S elamps/ erinngy, Proweedve seesd beack sl a0 200
40 ! 150

Serzndistl, plattod fts dimd VEWH ot dnifuitsend sy eviry el
*pac flrwinmas vealbiad? 0 Chionsd arithond st

*Requuires manng cohnechions 1o be i and within mechanacs] speafications. Calibribed foegue s b eedured

**RF asahiley and flex Iie are in aconedanee sath ihe Aex res me thiod example on B 5 Dam i for cebles 07 oe shorter. Longer cabiles may exhibir
tHFrere n seabdlity chmniersacios A colile willexlitbds doome msshiliop when mews A very brevef e ol sl nse (8 repiesd) io alleviate sable compebend
slreeas Froan dsndafie g afier which the ailde will “wetile” and maintim e vlue sl
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40 GHz Flex Test (one full cycle)
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Ordering Information

SilverLing, Stesl Armar, YNA Style Feel: 0.5ft increments

Metgrs, 0.25m Inceements
| Min length. 1.5/t (0.5 meters)
“Lengths longar than 60 (2m) will fave an extruded TPR outar
|acket replacing the PET weave for improved durbility,

First Conneetor
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SilverLine®4%\/.W" Supreme™

Coaxial Test Cables (50 & 67 G HZ) INO 9001 Certafived
* Communications:
Tnier-satellite, pomi-to-poinl &
wireless HIDMT
» Wafer Test:
Probe connections
* Electronic Warfare:
Targeting/tracking systems
* Research:

Component & subsystem development
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SilverLine®@-VYNA Flex Suprome™ 50 & 67 Gllr are
extremely Vexible, very high frequency coax cabile
assemblies designed Tor Veotor Network Analveca
pse, Uhe high fexibility is adeal tor nse with small
ur delicate cirenliry. “Light™ armoring helps redoee
accidental damage withoul adding excess weight
and Sor inhibining Oexibility. A Nomex™, abrasion
resistant vuler braid improves feel and handling
clhiaracieristics.

SilverLine@-VxA Flex Supreme™ 50 & 67 Glle are
also phase, amplitode & ritorn Joss stable over
many thousands of (lexes when handled in accor-
dance with Times tecommendalions.

Features & Benelits:

v Extremaly flexible

= Leng flex lliia

* Torgue resistant outer armor

@ ourer sleave

= Momex
= Z.4mm & 1.85 male ond female connactors

* ROHS Compllont
M is & registersd Iradammk ol [spont
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SilverLine®-VNA Flex Supreme™ (50 & 67 GHz) <
Physical & Mechanical Specilications
ket S o Outsida Diameter 0308 18 CD
R g ™ Min bend radius (max flex 1) 1 (4} 28 (100)
inngr 3 hiskd Fiex lita (min)* 50,004 I I I
Ll Crush Resistance (armared) 188 Ibs par lingar inch I
Y- Dietectric Mating Lile Cyele S0
Tamparalure Rangs GFHI9E  B5YHB0G
X L
Conductor Armar 50 Gh 67 G
~ - VSWR Max ki o Z
o 1.3 147 fR—
Cable Construction: Impedance 0 s |
Inner Conductor: \alocity of Propagation A% m
Solid sitver plated copper, Shiglding Effectiveness =100d8
e s PTEE. EREME 2593 i) _ LLI
Frener Shisld: - AL Al S T
Helically wowml sibver phaied cupper a siip. RS BRI il ey +-3 (- Bldeg +i-3 (+/-10kteg | >
i s il Amplitude Stability +- 0.124b +-0.15db |
.fl “I : JIJTE-:IP CapPen R e Artentiztion, max @ 77°F (25°C) 50 Ghz %7 Ghz
Arnor: dB/f (m) ditt (m) CD
Stadnless seeel Hat coll, stindess steel worgue cesistant 1.04 [3.42) 188 (/48]
wire braid, PVC jacket, Nomex™ abrasion resistant
sleeve. Mt aftenugion At any iracuencye (K0 o] o 00 didep K0 06T B2 0u0135
Connectors: Cable Power Handling @77°F (25°C) sea leval, watis, (max)
Stainless steel. Solder conmer and braid. Additional T ;
eritnp 1o armor for added omque resistance, Frequency (Ghz) il%:m ?Zﬁhz

"

See Siherline VA Wb & 40 GHe deta shiees G wonl detalbevr sobtast yout

Tomes representatme.

K Vil peew bl o Doive o bires ihoin [FEFi e vil deveral Bianileer] Heses,

Core arud Flandierg Gusdelimes:
Setiihe armorad, ) S 07 CHE oo are st mivrosase pisiriinones, Small, Meibhe ol can saly 1= forcsd beyond lie recommonded minimum L radine This
will likely degrade o deswoy ibie BE perfommance, Al Hesilile cabis have a limited e lds Develop procedures gl sl ey, S0 and §3%um iiarfae oo delloale
Rt thiem msticabolsty clean dnd the eenter oonach concentmic within the carer otmtact. Usé 3 misnacope to sximins (f necewsany DO BT nme connscion thitars
ikt aniipe el oF heing damoged o anigde concimrk tolimnes Gonnestrs mam be 4.|l,=;|rd when mardng  Misallgnmene conld damage the nterficesand soids he
waurrany. Tiss -1|||i'|'vrru:nr mikirs |.l||I|I|.|{| ansenistsr weeand] hardling proc dares on abelr wel sies ol vover tinese and aifier 1II'|'||IL

ALyt Ordering Information

Inspecy inserlacns hedoes currp mare Cloan 10 needed
Cply s she sctpling nue and Oully theead wioh fingen fis
Hund dghren, Y 1F 2 cadibrased Bargue wremdh Is sed & b5 mox,

-Limit use 1w expenicnced technhcGans
Lap vonneson-and store cabiles sepadaiely in & proseciiee
wineT

Sllvarline Steal Armored, YNA

o couer)

Every hailf fool or quarter
mater. 2 7 (0. 73) shortest,
_ Gt (2m) hngest

Roep sapare pair of vables ready; s i oo
MNEVER:

Fm]'n.'u the calile 4o Bepd bepond the récommencled mivimaim
L THITH

Furie ime canslior. 1 any rassdanoe @ 25 00 aml e
Alais o anothir semes,

M eonmecsom fiae are met allgned] anil erntentric

e Eredpn or dley .'.hk'ru. Imuc whe Imiemace

SLSVXX-XXXXXX-XX XXX

Warranzy
Troluict ro e frae from workmanship and marerials defecmand
b mntn wraned dkaia shies perfurmunce 1or 2 period ol S das,
Exvludes rable we oonnenor mrerface dange from misen, ol
mishandling or ms.maung cowhle she cata shea recummendaduis.
Warmenry chmirms are Slbject o mediry snnkeie and may inclode
an i L Barges depeniding on lnding

= hdann g e regrdres Band aghiening ara ox dee snes wse of 8 ol bemaed (iaeque woench and clean
Inserinces aharare within die [FEE 227 prechbon connecoor smndsds,
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SilverLine®a%\ /- YareEr

Coaxial Test Cables T L SOl Gl
* Automotive:

Collision avoidanee radar tesi

» Communications:
Point-to-point backhaul system lest
» Wafer Test:
Probe Connections
* Electronic Warfare:
Targeting/tracking systems.
Satellite lesting

* Environmental:
Remaole atmosplieric sensing
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YEaw

[ITT]
Ll

R

- b 4 s R 2

SilverLine=-¥Y XA 110 Gz 15 an armored,
extremely high (reguency coax cable assembly
designed Torv ase where wavegnide is impractical

."'s'lll.'r':1.i|1.|~':|:/-"n’x.'|; IO GH e pow ollers the user
working in these fequencies an aliernative 1o Lhe
limited selection of semi-rigic solutions olfered by
curreni .\|.11:|1|i1'|s. Fest (echnicians |'3¢]:H-:|'il'ru il

in the use and hapdling of craditional 11O GITx
= produces will find Times' solution o he more than
M comperitive for RF stabiliny and overall praduce
F life
F ——— — —
Phinbo coriesy of Kaysight Features & Benefits:

s« Flexible [ reabendable

* Steel armored. torque resistant
* Nomex outer sleeve
¢ 1.0mm male and female connectors

* ROHS Compllant
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SilverLine®-VNA (110 GHz)

P _ Qutsr Shielg Physzlcal & Mechanical Specifications
P e o e s
M Ll = () mim
T N g e st Oulsice Diameter 0.18 48
] Min Band Radius | Rabendablz) 040 f1.0) 10 {25
I 1 irtertayer Mating Lits Cycle 900
i I Tamparature Ranga 5500 - 2105 0
T 4 "L Electrical Spacifications
Dielectric
Eotidiiof % = VSWR (DC-110 GH2) 1.25:1 typical 1.40; max
- Impadance 50 Ohms
Veloclty of Propagalion T8%
- ;
Crdle Comsiruction Shieidng Effoctiveness 100 4B
Jlfmm- ﬂmdumr Capaciianse 25,9 piftt (Bopiim)
sohid silver plaed copper. Phasa Stablity [over 2000 fexas!) += 10F
Distactric: Time Delay 4. 3ns/m
Wirre-porous PTTE Altenualion, max @ /7" (25° C)
Finer Shaeld: Frequancy (GHz) dB/m
Hehically wontil sifver plaed Copipeer fal siriju 50 10.76
! 72 13.06
Silver plued copper roucd wire bl 84 1410
o5 15.24
Jacket: FTP 110 16,48
Armaor: L‘E:a.inlf;&s sieel, Sobder contact and braid. Addidonal crimg w
Staindess sieel Mal coil, staitless steel orgile ressian artmor fur aclded sirenygth aed farsion cesistance
wire heaid, PVO jarker, notiex abrasion resistand 1. Standard "nekddck” fex e, Cootact Times for iod detals.
sleaye A b ruew ol Sain b a lnssdl e paerio 8 oF sevemall Blmdred Biae.

Wihile armered 110 GH2 cables are sena live mirrdwahe instmoments. Flaible cabbescnm eamly be ferced besimd ihe recommended mimmviem bend mdises, Thia
will likely degrare ardlegirey thee BF perfumemes. Al Reable cabiles hove 3 lmited fiex e Desslop procedires ot limie fleomg. 1 mieefaces oee delionie
Fawp them meticnlonsly clen and the conier conrasis oomeeniris within the suror contaen. Thae a mderessnpe o examme if neceasary. DO SNOT meate connei
tora that are drty, sepectsd of being densged or ouside concenric toleeances. Conpectors MUST be aligned when mnting, Mimbgument will damage the
imiberlaces atitl ok dhe warranty. Tesl cqpopanenl ke puliish exteusie dve and andling procedines on therr welsibes it cover ileme and atlict Bpra

Juspeit mierbies belire every mads. Oleais i needed
Leenily sard e comiphimig asae wnd fully thread willi Aogem i - -

Hatiel Uighiien, tun use o Caliltsed teegue wrench s ighien ol'dﬁ-‘fll'l! Iinformation

4 Ils ks,

Lirmit uas o experienced techniciana,

iy oanestirs wd e cablis sepanitely i 3 proechve Siliverl In= Steel Armigred

:::'"'1'""'.. e ol robdes reacly, At in rone Mm CHH] Al ol

i npus e of ¢ o | E {7 o min, 45 cm mex lengih
NEVER;: :
JForce the cable o bend bepind the recnmimen ded mimmom Sst 1 ﬁ"x xx}{xx’ GM

TakiLis
Foree two connectos. I any resstace s feld STOI ang
cxamtie,

Preafuey 1o'be free frotn werkmasusbisp snd mocerals defrots aod
T meet el dara gloeet perlommom e fur o parsl o B diaws,
Exchiden cahle or stmmecior inferiaes damage frim misbe.
alier, thisliasndlong g oo this-milisng outsde Uie dis slivet
AT nrhrlr-m.. ‘.N'-'.'nmr? ey e ql'hjrrl i Ftimy
u.l...:l!qu. amed (LT |uiads iu.ul:pu vly Wk dcp:ndmu e I’nldlhﬂ-\.

Ehbaatry v werquines o asgheengn g and Cor ghe smcn e of s calibmoed vogoe wiench snd cheas
Ineerinces thacape wdhin die [FEE 227 prechlon connecoor smidedi,
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SilverLine®¥&yte )

Coaxial Test Cables,

* 75 Ohm OFEM veplacement
test ot vables .
* CATV e

» Subseriber drop produtets, 75 (hm
coix cable & connector
e fecturing

INCH N Certifaed
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SilverLine™- 75 (Cim) exhibins identical BF performance o
major s equipment maker's OEM cables ver with vastly
increased furabtlity aned roggedness. Than's Becamse
SilverLine™-75 uses the same robist, proven connector anichs
ment wnil stran relied sstems i hoave made o 50 Cim
veersion the first choiee of diemmandding customers avonmad the
woorld

Fimes wses only the nghest gqualiny, biglies: ]?j'iirnr:mrlg
connector ard cabile designs i all SilverLine™ produoes.
SilverLine"™-7% follows the same radition

Features & Benefits:

™ Tiocs Slvening® Product Guataniee ) * Reploces Agilent 11857 seres and similar 75 Ohim

Tiompes 1wl prpeaner i weprdser wour Sifvevlany dof cabde o : Tesk por Cabies.
ity ogetsan of dhe domnecte aitechasend i st fill * Use with Aglent, Rohde & Schwarz or ofhet 759 Ohm
iy af shipniend, This miermber cochede ol sl riatwork analyzers

cximaeclon ylenfinoe g from ase e or sl
. = il = Precistion stainless steel 75 Ohm Type N & F connectors

* Excaptional returm loss
* Proven connactor gttachrment mathog
« ROHS Complicnt

RES TR 75 i Vector Afweni Afiyssy

Mok (ol o Prvmenion Saasry of Ralile § Sotay
Ageend E50E1E ENA Leipey Mehvad Analay

gl Apdes Trenngiigier IR JRTLA)

Mapredocsl wilh Permésann, Couw' iy & Al Tminaiogen Ihe

198 (800) TMS-COAX ¢ www.timesmicrowave.com
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SilverLine®-75 i
; =
i’ mar 5 r
/ Dimansions in mm I_
Cabhke - - - Dutside Diamatar 0.195 4,95
dackat S 7 S Owersnied  [Armor {optional) 0.450 11.50 0))]
\'\ Minimum Bend Radius 1 25 LL]
"'r Connector Astention >175 Ibs (unarmored) 300 |65 (armored) I_
Intariayer — Crush Reslslance (armored) P VD e et i Stesd 1500 [hs MRt in
i Mating Life Cycie >3000° LIJ
R T Tamparature Bangs B+ 25T°F 557/ $125°C
Podicice ¥ Einctrical Spec|fications Z
s VSWR 1 Ghe 3 Ghz —
Max | F Typeand Type N 1117 (26dB KLY | 1.13:7 (24 dB AL) _l
Impadance 143 Ohmis
Cable Construction Valoeity of Propagation 70% m
Fner Conductor: Solid silver plated copper clad sieel | Shigiding Elfacliveness >100.d8 LLI
Dielectric Sulid PTFE Capacilance 19.2 pt/ft (63p1m)
Shield: Silver-Plared Copper flat ribbon bratd Altenuation, max T77°F (25°C) >
aluminum-polyityide tape nrerlayer 95 GA siver-plated Fraquency (Ghz) dB100A {dB/ 100 m) |
capper retind braicd [Tk ) 05 B.4 (278 —
Jacket: Ulear FEP 1 122 {29.4) CD
Armior PVC aned stenl oprions 2 17.8 (28.7)
PVE: Sice] reinforeed, thick wall high flex life 3 227 {74.5)
clear PVC Cablz Power Handling @77°F (25°C) sea leval, watts, (max)
TPRSteel: 1 10%: coverage, square locked, galvanized Fraquency Ghz
steel Dose, high angle steel braid and TPR jacken 05 400
Cemmnactors: Clapve contac, srainloss stonl eonstricion 1 280
2 120
“Mating lile assuimes the use of a calibrged worgue 3 150
wrstiely, inlerfices are clea ancd within milspes Tmits & poand pew coole s oy o ek npensd ol =S oo subjed o chainge wiind
sl ligndial e, nnlien
U = unarmored Feet 0.5 fincraments
A= PVE armar Maters - 0.25m [ncrements
5 = Steet armal dip &
smsﬂmxxmmmf
¥5.0hm F=Feat, M=Matars

Connector Codes 2 or 3 Characters

FM = F type male

FF = F type lammale
M7 = Type N male
NFT = Typz N female

(800) TMS-COAX ¢ www.timesmicrowave.com 199
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SilverlLine ®3§} (TempTrack)

200

Coaxial Test Cables For:
o [UF Tosting From (0°C to +30°C

o Phase Criticed RF/Micragoee
Measurenen!

® Research and Develofrment

Fime's Privduer Cruamanies

Tarvies. ootd repuanvr or tefedrace your SifverLaie el cobly o
ol egtitbanl i the exenplicted adtoelimend fils oeuthil o
mnnthe af ilafment. e muaranbie exolide coble o
i i keiferce alimmenge fiomm pmese G gl

ISO 9001 Cortifind

SilverLine®-I°T feamires solid TF-4™ dieleciric. This
proprictany diclecwic exhibats soaller and more linear
phase change at normal ambient wempeatures of

(0" Copo + 30" C, when compared vo solil FTFE.
Abthough somewhar improved phase performance can
b achieved using oam, taped or spline diclecirics,
ruggedness is sacriticed and the phase perdormance
achieved is not as good as the SilverLine™-TT. The
graph below compares solid FTFE o solid TFA™

Features & Benefits

* g8 and Linear Phase Charge From OF Cto +30° C
= Stainless Steel Connactors

= Ruggedized Cable/Connector Intarface

* ROHS Compliant

(800) TMS-COAX ¢ www.timesmicrowave.com
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SilverLine®-TT :
|
SOF P mensions Iy mim I—
/ Oulsids Diamster 185 4 85 (D
Cable ATImOT [nptenal] 0 450 11,50
dnckar " .
NAInimum Bendl Feidius marmond] : % LLI
Connector Retantion 2175 Ibs {unarmored) 300 1bs (armored) I
InteriEyer Crush Reslstance farimupeal) 1500 1bs per lirsesar inch
= Mating Lifs Cycle =5000"
Incraased Tameratuns Lu
" ',:hML"' 32,000 & abovi) arm red or armdned. SFL2F MO YVIERT Z
mar
Conductar Elecirical Specifications
6 Ghz 18 Ghz
YEWR
Wi SR Type N, TNC, Svept 1 1.25:1 1.30:1 -
Cable Construction SMA 1/, Typa N, /2 1.30.1 1,351 m
pia . Impedance 50 Ohms
Inmer Condudtor: Solid silver plaed copper - =
Didiciic: Sl TFA™ 5 :B'.M; - n::fﬂg“tmn ?JTHB Lt
Shield: Silver-phaved copper Tar il e A .Ing e n R - >
aluminum-polyimide tape inverlayer 30 GA silver-plated Capacitanca 208.0 ptfil {83.1 plim)
paapper vl kil (0%k) Flfl?ﬁeﬂahﬂhf" wi=2" through 18 GH? _I
\ : {30,000 cycles) —
Jocket: Clear FEF ; - .
Armor Optional Phase changs from .a to & EEI 4 35 ppmideg T +/-10 ppmideq © (D
Steed Style: | HEE coveraigr, spuare ek, galvenized Rlbiatian: tas S0 F e
atec] hose, bigh angle steel braid and high remp Rt el G100 # {dfi10d m)
TPR jacket 1 12 {40
c 2 14 {59)
- Stainless steel comsirucion B 35 (115)
SMA and Tvpe N OneTurm™ oplions 12 53 174}
18 58 [225)
* S and rﬂ:i: N manng life asnames the wse of & calibsraiedd P " F L= s i -
RS Sl b e R B I Cable Fower Handling @77°F {25°C) sea lavel, watls, (max)
Fraquancy Ghz
Fdsoe StilverLan= A4 data sheer for ek tesl condutiens. A hoagd 1 "H""
wew calile a0 bave 2 break i period of seversl imdred fexes o 304
A l’ﬂ:tli:l'.ll WA :":1. et hemee o break 4 pertced Of G 163
srwpdl hithSoed lbeses
Sy Teatiora awlfnd by chavgge soubhoud rubive :i lﬂD:

Ordering Information

[eed th 1 mcraments
Whiters.  ULZbm Imcmmors

T =, M= Mt

SLXXTTXA-XXXOO0KK-XK. bl G2 SO ok

LTI BT e B W st Swopd Pight Angle
S« shes| grmar

SR o SMA e
Cable |ype AF < SR Tamal
T1 = Daimys Track SEMT . SR dight angle
MK = Typw N ot
BRI F R NF - Type N kemais
=g MM = Type i right arigh
?; ] EH» T = TG neby Bt LT

m IR damale
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IS0 O Cerfifind
Coaxial Test Cables For:

* [ligh volume production lest
slations

* Research and development labs

* Replacement for OEM test cables
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Silverline™-SF (Snper Flex)
SilverLine"-SF is appreximately 40% more Hesible than
raditional SilverLine™. "This is aceomplished by replacing
the steel conper conducior with copper and the FEP ourer
Jrcket wath palyorethane, StlverLine™-5F retaims its bent
shape Than s, the cabile s memary,

SilverLine=-L1 (Low Loss)

SilverLane™-1L1, & a low loss version of traditioenal Silverlane.
Along with the SF changes above the solid core is veplaced
with tape wrapped PTFE. Flesilaliny s simnlarly inireasedd,
memory is introduced and the attenuation is reduced by
approximately 315

= i Tl ] {11
Borh SiverLine™-8F and SilverLine™LL use the robmst
PROVET CORMEeCiur dit e and siran velicl SVAIITS thai
have become so popular and saccessfol with original
T E
3 o :
SilverLane™

Toawes nall duipucor v, apeldoe e Sifceiline fesl fndile o Features & Benefits
ity mition if the oy nectior wltachment frads anthha foe

wiancha of shifrard. Thas gerrsnles excliides stavde o » 40% More Flexible
v machar ke davge e misase oF G

= 30% Lower Loss (SilverLine®™-LL Only)
= [dentical Proven Attachment Method
* ROHS Compliant
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. 2 ® an)
SilverLine®-SFs& LL <
Mechanical Specifications ‘ ,
Dimersions n T
Dutssce Diameter L1895 4,85 I_
Cuble Armar {optionsl) 0,460 150
ducket » -
\,\ Minimiim Berd Ragius 1 25 (D
F o™ Camnector Ratention »125 s I I I
T Crish Resistance larmorad] 1200 1k5 per Bnear inch
Mating Lifs Oyaks >5000° |—
Temparature Hanps 7" | 4185°F 55"/ +B5'0
Tusar 5 I I I
Conductor
4 3hz G G 18 Ghe
. - VSWR BN 121 Z
a: ~ - - rl.lhx | 2 . . " —
Cable Construction IMA, SKA Ispe B THC, Swepd 12 1251 1321
A i, B i 1251 13501 |
Frner Comdudor: Solid silvwr plaed copper L
Diglectric: SilverLine-SF" (8 Flex): solid FTFE — = S m
T SUVETLINE-5" [SUper FleX ) sol i L .
SiiverLineL1® (Low Loss); ex fedl tape wrapped \elocity of Propagation Super Flex: 0% Low Loss: 76%
FTFE Shielding Etfectivaness #100.4B LIJ
Shield: Silver-plated copper flar ribbon braid Capazitance J5F 204 pl (664 i} L 967 o (87 8 pim)f >
aluminum-polyintide tape inerlayer 56 GA sihver-plated | Prasa Stabdty /5 thtoush 18 GHz
copiper v bl (S0%k) (8,000 cyches) " h; i s I
_,i’atid‘ Elir I"H.'II'I. urethEg ﬂttﬂlml\?ﬂ. max &7TF {2551:_" SUI:'I.’.r Flayt Low Loss —
Aymer. Optional Frequenay (Ghz) OB/ 100 1t (dBA00 m) dRA00 1t (4RA00 my CD
PYC Shide: Stecl reonforced, tack wall Iegh fes T 1 12 {40} 10 133}
clear PVC 2 18 {58 15 {49
Siteel Stylec |10 coveragy, syare locked, galwnized ﬁ B {1 :I?J Eﬁ ‘“;:'_
ateel hose, high angle sieel braid and TR fackel 1 52 {1#4) Ell {121}
, Y , 16 i) [224) L] {150)
Conniacors: Capuive contact, saainless steel construction Cable Power Handling @77°F {25°C) sea |evel, walts. (max)
=aAA and l'“:r ' .:hrlul\_lI MJ.lu.'.-g life asnmes ihe e ol 3 Frﬂllﬂﬁcﬁ' GI'E sUﬂH_I Flml' Livw [
quli_hrjl:d torcle Wrenc h, miechices are dlean and witln mﬂ:pm: 1 534 Mi}
limie= 2 353 240
e Cee FlverLine- WA dada sleet foe fex tess condiizons. A breapd 5 180 130
tew cable can have 9 break u period of several hundred Dexes 12 T B0
.i“{»,ﬁrj.'.zn‘nn-: bt B n&-:lr.{- webfn g mnkice
16 (it} i
Ordering Information
U= ittt S whllie St Right Angla Foet 05 1 frieremerits
A= PG armor Nulérs [3hm memeniiils
5« Slod ainig T=teat, M=Matarg
SLXNXAK-XAXRXKXAKX K-KK.X)& Hionmctit Giws 2 01 3 Ciaracters
EM - SMA mali Fivik Gt
[iabiaTimn SF = SMAJamals
SF B Sipel Ik S11 . — SMA ke e |um'®
|| = Luw Losa SMF - SMA fight angle
NM o« Typai Moy
Maximiam Freqteisy NIT = Type N CnaTume™
Ol A G (8ED Ol NE « Typai W Taemmalis
06 = 1 Ghy L NME = Type N riotl angbs
10 18 Gehr TOM = mm
T = THEC niake
||]IMM g I_!}I“;;:T:i‘ Famawnih Dinmindin
LR R R AT T ST TR T P T R R T TR LA
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SilverlLine ®1»). Nz

and Component Testing '
* Rugged Avmored Construction For:
= Gonsistent Measwrenients

- Long Life

e Superior to Un-armored Gorrugaled
Test Leads
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Silverbine™-0AS i apecilically desigoed Tor stalile, ling
PIM performance amil to withstand thie Oesing (hal
ocours when testing indoor DAS systems in tght spaces,
I Peaiures steel armon i resist over-hending and
lighily robust stiain veliel. Bath contribute w long
product Bife and consistent, repeatable measurements

SilverLine™DAS is avaikable with 7-16 DIN und Type N
commectors, s suitable for use with the rest genera
tion of purtable Geld PIM apalyaes

Features & Benefits

= Won't kink like comugoted cable

= Better than -117 dbm {-140 doc) peformance®
* Low aoftenuation

* RoHs compliont

*Cabila nt reat-or in molion
Poutabild Anstyzar pectg coirkesy ol Eaihes
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SilverLine®-DAS

Blewrl, Toroue Reseitul Machanizal Spec|fications

LLI
—
an
Adivear Jocket Outer Condusiur I_
\ (; imensions in m CD
Fi Armiar 0,48 120
y Afmor Crush Resistance 600 Ibs, per linear inch L]
Minlmum Band Radius 45 115
Lemgth Tolerances +#% ul langth I_
Storega Tamperature A0 [+ 185 F -4 § #8505
Inpar = Elpstrizal Specifications m
Candirtar Fasslve Imtermodulation (min)  §=117 dom (180 dbc)at restor in motion
- VSWR (ret loss) DG -3 Gz 12501 (19h) 1y, 1,35:1 (36,54 b) ma Z
Impadancs 50 Uhms —
Cable Consiruction Vefocity of Fropagation Foam FE: 4% PTFE fape: 76% _I
Inner Comdustor, =alid eopper clad aluminoo El'ﬂll'g Effectveniess ~100do
Dhelechnie: Lowt density iape wiapped FTFE o inam Capacitance 24.2 gl 79,4 plimeter m
polyethylene Atleruation, max @77F [+25°0) LIJ
Fregquency (Mhz) dB/100 It (B 120 m)
Shdefd: Helical cormugamd copper 0 =3 [74)
a’_!-rm Full, H_hfl'ﬁ'- e 3|t-t.-i_ﬁ_lu.-::uln. B0 56 (18.3) >
I‘_r"ral.efq.‘r.ul.d. LY and atnasivn resistant, Black TI'E 800 i3 (Z6.5) _I
e o ke = D
1500 8.3 i27.7] —
Commadiors: Low PIM, Tri-Meral plated brass o100 g4 {28.2)
000 0.0 EET (D

Connardor Attachment: Fully soldered ceplor contac ; :
and shield. Asachment includes a thrve bver, glue | Power Hal‘llﬂlll'igr‘m?'rF [+25°0) (Walts, average) (Sea Level) (Cable Tnly)

Limeed, hieat ag tvaged steeving with progressive Wik Walls [aveiage)
Texibility 00 A

To Achieve High Mating Life: ] 400

& Inspect and clean inlerfces requentiy 1300 270

& Flush with aleahol ar seab o emove dir, 1500 260
dehris, and metal pardcles 2100 250

= Proveesnt irmrerfaee (rom danneage 1000 i

& Replace protécnive caps when noran jise

; A fuadiee < abite Gy s sRagde eniiendd nodi
* Inaml semificial male/female lonw PIM adaprer

Drdening Information

Best Pracdces For Accurate PIM Measurements: Far Wi most Aosurgie MeksiveRR) RS I jepagth ta 375 meers

= Asgure oll inger BEops-are clean Sl i Sl Pl - (TR rwren

* Push cn &l hand fghen st lead Arme, DAG == T Messw 035m m-m:h

* Tighmen with a calitmed wrgue wiench LR (e ahared g

* TV NOT se wiene baes with Zieei ™

* 117 0 -125 dbm variations are normeal Sl CORG T

= If apikes oo loosen and redglien ome enod SLSMASOZ-KANXXK- XK XXX

al & tine | IS
* Blow cont binterfaces witl dmy cotipressed air I ofueny
= Flon ws Brle as possilde, DO NOT over-begd 1l i G tir Codes: 2 a4 Rl g
first Gonmecio

I§h = T W Ml
TEM = TIOMIL orpng Coneioy

b Lerane] resy e vl e & e (m panload ol
wamal hinnliog) Beaes,
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Engineered Products:

SilverLine® ® 4= 1.

Coaxial Test Cables
o 36 5% Smaller Diaoneeler P ‘p""

ISOY HHHT Cortafred

o Improved Flexibility .
w
o R Stable With Flexure T

* Triple Shielded, 18 GHz Operation

* Linear Phase Change From
0° te 30°C

® Injection-Molded Strain Relief

9p)
LL
—
m
<
O
|_
9p)
LL
—
LL
Z
I
oC
LL
>
—
0p)

Fih‘l'l'l.:m'@aKF wiats designed lor festing delicae compio-
ments such as exposed RF orouits with edge anneh con-
nectors, Thin, lighmweight and Dexilile this coax makes
handling PC boards casy yer does not compromise RF
stability and isolanon, Using Times" proprietary TF-4

dicleciric Siverline®-xF gocs ane step further, exhibis-

ing linear phase change from 0°C o +3°C (see grapl)

Test Bixlifie photn coustesy of crp s M ; PP P o
ke Com sl MiErovinse SilverLine™-XF uses the same rohost, proven connecio

A attachment system it has made SilverLine™ (e pre-
ferred chotee i BF tese laks evenwhere, A new injec-

tion=maolcled soain relich sysiem designed o match the

calile's Mexibility assures the cabile will Bened vighily b

not fail premaurely behind the connecror

e i ] ER|

» Popular Lengths & Configurations in Stock
(visit timesmicrowave.com/silverline-producis/)

206 (800) TMS-COAX ¢ www.timesmicrowave.com




Engineered Products:

SilverLine®-XF

4
7F|' IMES wmicrowave sysTeEms

Mechanical Spacifications

Dimensions in mm
Dutside Diameter 0450 3.80
Jc;m.;:; COutes Shiskd I'l.lm.rmum. Eend Hadius 0,75 10
Mating Lifs Cycle S5000°
Temparatyre Range BEET G (HT = +125TC)
ks inver Shiskd Electrical Specifications
VSWR through 18 GHz 1307 by, 1351 ma
Impedance 30 Ohms
Inner  _—" T~ Diskeing Velociy of Propagation 0%
Conduetor Shielding Eftectivansss =104 dB
Capacitance 288 pift (344 pim)
; Preme Stabfity " f T
Cable Construction {75,000 cyeles) Y1
ey Comductor: Solid silver-plued copper clad steel Atteruation, max @77'F (25°C)
Diddecivic: Solid TF-A Freguancy (GHz) dEM B {dBA00 m)
1 16 152
Shigtd; Silver-plated copper Ban ribhbon raid, alominn- 2 24 (79
probvimiche g mnerbaer, silver-plared copper vonnd & 43 {141}
wire b, (SH1%k) 12 B 1210}
Jucket: Clear polarethane (1T version = FEI) 18 L (257)
Altenuzabon at any equency bormla, 0 456567 1 = 0.0007289" 1 (f=freq in MHL

- Staindess steel
= Solder Clamp e himend
-, C;Ipll'.'r.' CONACE CONSITLC IO

* Ao lide asanmmes ihe e of 3 calilamed VMR W i

%,
L)
-l
0
<
@)
I_
%,
)
I_
L
=
—l
o
L]
=
-
n

inrerfaces are chean aned witdiin mil specs T

Sjupcifiviaiimmi saityerd b g mgr wpifour p b,

& beant e cabils cin b a heaken penot of sl mnlied Bae

Ordering Information

Ol Tor pobyaratans jackel vapsion
Sitve Line HT = FEPigh Wmperalurs vlsion feat 05 M morement:
Unaamorad M Mefers 0250 inceaments
ERIRE FeFoet, MoMaters
SLUXFXX18-XXXX-XX.XXX
6 = fi Gz Leorpectne Codes, 2 Charactos:
18.= 14 Lide B - SMA Mk st farietar
MW =TipeNmsle  oonml Connector
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7Fr| M ES MICROWAVE SYSTEMS

Engineered Products:

SilverLine®{87:

DIN, Mini-DIN & Type N for PIM [ Re)WTR & [\V Ws¥e (o] o) (= - SRR ARV

Sensitive Systems

o Coellular or Wireless
® Tower or in-building
* Production or laboratory

' 3191-331 3191-332

SitverLine™- LPA low PIM atlapiers exhibit excepnonal PIM

3191-376 4 31971-377 performance in any cellular or wireless fregueney tange
- 4
Times uses only the most robust designs for long product
lifir regardless of the environment. Al produce is [ 00%
tested and individually packaged prior o shipping,
= _ _ 3191394 3191-395
3191-378 1 [3191-379
- —
3191-394 3191-397
— . L
3151-380 3191381 o
- C .

Two 45° Configurations!

3197-382 3191-387

208 (800) TMS-COAX ¢ www.timesmicrowave.com
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Engineered Products:

SilverLine®-LPA

Bl aned Soupdng Mg Tt phabed Buase
Fsmor Conac el an Sdvor e
alimg Liln Sink i
Temyiis abisin Fars AT O RGC G
Elecirical Specifications
Frsejivenesy, Mt All straighl sdgualions BTt nighl arghe
il i S
IRt 54 I
VAW, M Al strighl condfigutalinns A" o right angln
LT (A Ghe 12 1§ Ghirk 12850
PIM" (I3 5 i - 3 a3 % 43 dBam éanmans)
i DiMH of bW | DRI a8 4 AL aight Ewe
Ireamivm | ose, Mas (56 5 all 43 coniy's
143u K1 (it fiin
i Gy 0,1 URE] WA

*interfaces mist be ciaan and proper tarqua forces applied
& bramd new cable can have a Breakn panied of Saveral hunared feves

0p)
LL
—
m
<
O
|_
0p)
LL
|_
L
Z
I
oC
LU
>
—
p)

Ordaring Information

e | Aday ; Kit Designatar Kit Designator

3191-331 = 7-16 fermale bulle! J161-411 = 4 1/9.5 famzle/Type N female
3181+332 = 7-16 malgtomale eghl angle 3181212 = 4195 lamaleType N male
3181-3740 = F-10 mals buls 3181-413 = 4795 maleType N famala
HB1=5T = 7-16 malefermal= 3191-414 » 4 105 malsType N male
3191-378 = 716 malaTypa N mals 3101415 = £ 310 femaiaT-16 female
H01-378 = 7-16 maisTypa N famala HE1-415 = 430 mala7-16 tamalz
3191-360 = 7-16 femaleType h lemak 3191317 = 4310 termalerType N malke
81081387 = 7+16 ternaleType N male B181-418 = 4310 malaType N male

1H{H$%:E-|Wmﬂ'ﬂﬂ

3181-382 = F-16 malafermals 45° 3181-418 = 47:05 lamalalf-16 male
101387 = 7-16 lemalaTeraie 45° 3191450 = 41/95 mai7-16 male
H81-364 = 4 1195 mala7T-16 femak J187=-421 = A-N0 femakaT-18 mala
B398 = 41095 fermaleT- 16 femak 3181-422 = 4310 maleType N izmaje

5191-395 = Typa N malaTypa N maly
3181-387 = Type N famalaTypa N femals
Standard {small) SaverLma Adzpter Kits: (Hard case with foam insarl condeining saven adaplers)

660-0234; Comfalmsoresach A D E F & Handl
GEO-0235. Comalnsorszach A DG K, | Kand L
GEO-0228 Comains cnaaach A G M T, W Yand 2

Clstom (Large} Siiveriing Adapter Kis (Hard caze wih faam 10 piaces min 20 ol {mene of folr 45°s o 1a's combined)

EECXENEST IITOMMAOOEZ

Seswenficaram ekt B change widliowl live

SLK-XXXXX . (inserl designator from above n alphabstical order (20 max) , Duplieats designators aecaplatiie)

(800) TMS-COAX ¢ www.timesmicrowave.com 209
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Enqgineered Products:

SilverLine®

Coax Test

For Wireless System Testing:

s Cell Site Aulenna
& Cable Sweep Test

o Troubleshooling
o " Maintenance
o [ield RIF Test

9p)
LL
1
m
<
O
|_
9p)
LL
—
LL
Z
—
o
LL
>
—
0p)

TRl

Srirsd Sdafbasber ™ engiirtesiy of Agniy On

SilverLing-TG iwﬁb test calles are designed for

sweep 1esting cellular infrasouciure site cables and anrennas.

lis nmiepue leanures were designed by feld rechnicians for field
techinicians.

'|1|[l'{'}r||::g:' cmplovs a hefiv handgop ai the system ond 1o
Lietter wilhstand the dgors of fickd work. 10 meets the demands
ol repeated mating and nnmating o cell fower cables with
connectors thal may have degraded Drom exposure,

The robust hand grip allows the user 10 apply as much
Shﬂ'ﬂﬂm‘,ﬂ Grip - FesELANCE 38 NeCessan IHIl!'I'H‘I"H'I-'h' o) tae the: svstem cable -

connector, while preventing excess tovgue (rom being applicd
o the high performance test cable. A proper connection may
now be made quickly with a single wrench,

FufGrip® st cables are double steel armored and anti-
torgqueing, vel they are completely Bexible. All connectors are
stiinless steel lor thousands of maring 1'}1']1‘.*

f'lmn'mmﬁ Ragbivammi Evitirmiiter
Time will fepary or pebbacr wouir Silveeline <7 G kel Features & Benefits:

antde. 1 Ko oty 5f O eiintnichor it bimelt frth * RF stable with flexure for accurate measurements
et o vouiw A bl Exeluedes bl e

ot fndgiter diamnge frvm s o abor * Rugged construction for long life In field use

« = 50000 flex life cable for added assurconce

« High fragquency operation to maet fulure neads
* Parmanently oftached heavy duly protective caps
« NEW short grip opfion

210 (800) TMS-COAX ¢ www.timesmicrowave.com
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Engineered Products:

Silverline®-TG

TuffGnip
DiniEnsigns I mm
Armored 0.0 0.430 10:82
Minimum Band Badius 250 615
Connector Retention > 290 |bs.
Armar Crush Resistance = 1200 1bs. per linear Inch
Mating Lite Cycla =5,000°
1 Flex Lite =30,000°"
Coblx Comibenictiom Temperature Range 57%:221°F 55"+ 105°C
Inner Conducdor: Solid silver plaed copper clad steel
Dieleetric; Soliel PTFE
Shigd: Silver-plated copper (lat dibhon braud Impedance 30 chms
Alwninm-Polvimade tpe ineerlyer 3 GA dlver Velocity of Propagation 70 %
plired copper round brad {9009 k) Shigiging Effectivenass =100 d8
facket: Clear FEF Capacitance 294 piftt =564 Iml'fl
Armor Full, WHFD momeanievieaved spical steel slicath
overlaid witl captioresd, apposing-force sinotire for ﬁﬂsﬁ%ﬁﬂ{ugﬁf 180° reverse bentls) 1 ;g ;EEH'E 545
antirorue vesstance, Winerplool, UV resiszng,
Blick PR ondeer jacket i GHz 18 GHz
Connectors VEWR Max Type N 1201 1.351
= Prsiated stabndess ateel Bigsh 7-16 1451
5 :}':T“_'T "‘“1“';" : Attanuation Max & »77°F (+25°C)
= Prershion gratie canhicdnes
& 710 meale mclwdes cetraciable conpliong aur witls Frequency {GHz) 4Br100 ft 48100 m
Times exclosive OneTwom™ Gisy mating leature 140 12 40
= Rl hex Typee N comipling nu 20 18 50
Connector Atlachment (i1} 34 112
Syt sicli I'ulIE'.npﬁ' {patenteds 180 ) 294
Siemiplimoniidabio Powar Fandiing @ «77°F (25°C) (Sea Level) (Cabl Oly* ")
Ordering Information Frequency {GHz) Walts (max.)
SLENK-N MMM i 539
0= 1 Gl J:Im iz 363
15 =18 GHr (MFG anh)
& 0= | & wm b 180
NM = l'ypt-'.\ i e (N 1) & .00 13 aa
5= Shon grip (N female onlyi O3 i = T, 1 T P
Ve ks o 0 o o T | ey e B, e S — Y g
MU =N fernale TuiGnp! . e e sarraghety vy - ST
THG = T00 female TulGap® i :

Tt o Tl tmale TufCaap®with
O Lierny™ rersceildi conpling

Sihoriened Grip

(800) TMS-COAX * www.timesmicrowave.com 211
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212

I n m -F I eX IS0 Y Lertifind

High Performance, Low Loss
In-The-Box RF Interconnects

Infra-Flex™ is an in-tha-box iInferconnect solution
A true, flaxible coax It con be used os on olternative
o 0.1417 diometer copper semigid, tin-soaked

Feolues & Benefits: broid cable or other simllar sked solid PTRE dielectric

* Low loss improves performance

cables. Infro-Flex™ exhibits opproximately 12% lower
attenuation compared ta 01417 sized coax. Used

* Braid design mairtains shielding o a substitute for sermiigld coax, Intra-Flex™
when fiexed and bent eliminates the need for custom-formed configuro-

* Tiue flexible cable simplifies and

aosas installation

ficns dedicated 1o a speciilc location within the
systermn, It also ellminates the ime and cost to
develop drowings deplicting the shape, Used osa

* Eliminates solder joint tailures substitute for tin-scoked braid cable, Infra-Flex™

* Buy os Assemblles or

assembles elmingte falluras from crocked solder

Cable and Connectors Jaints,

= Short Lead Time

Intro-Flex™ moy also be substituted wheane RG 58,
RG142. RE223 and RG4A00 are used, It exhibits 36%
1o 51% Improvemeant In maximum attenuation, and
achieves 250B to 50dB better shielding than thasa
RG cobles. Intro-Aex™ may be repeatediy flexed
withaut return loss performonce degradation of
shartening the products life cycle due to mechanl-
col follure

(800) TMS-COAX ¢ www.timesmicrowave.com
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Intra-Flex™ Specifications:

J
[nelectric Dimenskons in mm I_
Diameter 0185 495 O
Cenler Ouser Shigid Weight per 1kt (305m) 40 b 18 by Lu
Minimum Bend Radius 02 5
Prefarrad Bend Radivs 05 3 Z
Inner Shied  (Number of Bends® min radivs: < 10 prefarced radivs: < 28
Operating Ternperaturs A0 to + BF'C Z
Cannector Retention > 151hs > 6.8 kp
Termination Method Solder center, crimp bmid O
Length Tolerances (< 207, 08m) 0404 -£410
Electrical Specifications O
Cable Constructi VSR (mac through 3 Gi) 1251 D:
Impadangs &0 Dhims Lu
Center Conductor: Bare Copper, (0,044" Velocity of Propagation By
(1.12 mm Shishling Efiectiveness S0 08 —
Dielectric: Foam PE Cagacitance 24,3 pFift = 79.70 pFimater Z
Inner Shield: Silver Plated C“E.'f” Flat Ribbon |Ranaiion max @ +77°F (+125°0) —
Outer Shield: 36GA Tinned Copper Round 150 42 138
Wire Braid, 9%k 0.148" 450 TA 239
(3.76 mm) 800 10.3 338
Jacket: Black PVC 0.195" (4.95 mm) g ot o
3000 784 L3
Max attenuation, any frequency:| (033404 x ¢ Foha) + (0000854 x Fohs)
Connector Attenuation, max Straight Right Angle
{Inchudes attchment mismalch) (0.1 x  Fghah {015 x /Fgha}
Power Handling**
Connecior Construction {Mihz) TT°F (25°C) 104°F (40°C)
150 580 480
= Bordy: Nickel Phaed Brass 550 340 270
« Conter Pin; Gold Plated 900 24 i
2000 160 130
* Dieleciric; PTFE 2400 140 110
3000 126 105

*Assremes 4 gl aciiblon on Hhe cobde it epealatly flexed, and 3 Ghs opermifon,
== Sew el

Specifieatums pulipee!? b change vithowl nadice,

Al Intra-Flex™ cable assemblies ave 100% RF tested for VSWR and insertion loss.

(800) TMS-COAX ¢ www.timesmicrowave.com 213
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Intra-Flex™ Test Cable

Typical VSWR vs Frequency

n
LL
—
)
<
O
|_
O
LLI
pd
pd
O
O
oC
LLI
|_
pd

Cable Assembly Ordering Information

214 (800) TMS-COAX ¢ www.timesmicrowave.com
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Connector Ordering Information: g
T = I_
(] 3 s ST @)
= T ] I
1 ‘ l 13.70 ' } N J:[]H LIJ
- e — e Z
Type N Female Bulkhead SMA Right Angle Type N Right Angle Type N Female 4-Hole Flange Z
3190-2430 3190-2112 3190-2425 ‘ 31 90-22‘1 3 O
Recommended m
Mounting Hole I—
Type N Male SMA Male BNC Male SMA Female Bulkhead Z
3190-2349 3190-2214 3190-2429 3190-2428 e

*Dimensions in millimeters

Cable Ordering Information:
Number: Ml 55026

(800) TMS-COAX ¢ www.timesmicrowave.com 215
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™ :
LMR-SW {50 WIOT Cevtified

New 50 Oham Low Loss,
Low PIM Coaxial Cables

& Soamedess Lhon Wealt Advwamim
Chtter Conitluctor
o _|'l-'F|"-"
iartes Risk of Seam
Foilire
T S R Sheldod
® Fevy fo Allach Conneelfors
{ PINI Performene
; -1 70 el 1t
o fomet VSWH e Attenneition

o Toedy and Acoessories Aveirlefile

LMR-5W336
LMR-SW540

EAMB-SW 50 Ok low loss cosxial cabiles cnploy a thin wall,
sezunless aluminom oner condoctor which resulis inoan exeeprional
combination of low loss, hight weight and fesibilite, Superior in
electrcal prerformance o corrugsied « nfapes cishles with easily Beld
mstalled conmectors and hgher weight, EMB-SW cabile ilsa

prrowacles stgoificamt cost savings.

LMR-SW cabdes are the perfect solution for PIM-sensitve insialla-
tions such as full duplex pansmission lines and co-located sites.
They are suitable Tor short to medivm Betght toser s and
Mexible enowgh e be used as jumiper cables for bodh indoor and
eritdoor applications op o 5.8 GHz

The hagh quadity conmecunrs are tserfriendly and provide
excellent and refinhle performance when insmalled with the casyto-
tse calile prep foals. Tvpical PIM performance better than =170 dBe
can be achieved consistenthe. Grounding kits, hangers and other
insrallarion aecessories are also wvailable,

Fealnres:

- Law! Lass

= Low T'IM

- Chstapding Connector Betention Strength
= Type & and 716 DIN Connectors Availiuble
- Easy Handling

= 10 Yeeinr Warmanis

216 (800) TMS-COAX ¢ www.timesmicrowave.com
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ks

kel Gonductol

Dinliclrc
Cathife € v nkdveneiiog

Domer Caanluiinn: 4 pipoen 4
Aliimslaniami

Driglectrie: Faamid Paslyenbivkens
Ehuter Conelctir: Senakons Ak

Inile
Jacker Mobvetiwlene dinridnoe, Dk

Physical Specifications LMR-SW396 LMR-SW540

Oyeradl Digmestarin (mm) 450 (11.4) NE10 (15.5)
Bund Radius: in fmmi 2.00 {31} 3.00 {76}
Bending Mament: 1-1bg (N-mj 20 (271} 5.3 18 801
Tensile Strenglh (B (Kg) 220 (25,8} 35 {170)
Flat Plats Grusi Strengin: (ot (kgl| &5 (43) =1 {40)
Welght. 1000 W (v m) [i'] (104} 138 {205]
Environmental Specifications

Instalinion Temparature Ranga “F/“0 -2l | 185 {40 | 485)
Storage Tompuralure Aange “EAC =l f «185 [-4D | «85)
Dperating Femgarature Ranpe “FEC -Afh § 4165 {-40 ! +85)
Electrical Specifications

Vetocity of Propagation; * &7 ad
Impedancs: Ohms 50 -1 A 41

Capacitance; pFi (pFim)

242 gFfR(TB.2 pRim)

23.pFit (735, 8pFim)

Inductance; pHA (uHim)

0058 pRT (D18 yHm)

0,058 HIRE (018 jiHim)

Shiglding Effeciiveness: dB =100 =100
Passwe Intermodatation (PIMY dBo <-170 < =170
Center Copductor DU Resskines: Dhma' 1000 UGEm| 082 (269 D2 11.38)
Shiedl DT Resstance: Otana 1000 R {lon) 0AS {279 063 {2.07)
Altariualin & Asarage Powear & MH? (EADIRY B0 M) ¢ R | o8 SO0 1) B0 M) (W)
4 051 1.7 =76 | 0.36 1.2 835
&0 .66 2.2 444 | DAT7 15 644
150 116 348 252 | 084 ar 67
200 1.34 44 216 | 0.96 ER| 316
300 166 55 175 | 118 34 .56
400 194 f.4 $.50 | 137 45 2
a0 2.06 6.8 141 | 146 A8 207
gﬁ.['] 3.00 8.8 o087 | 211 659 1.44
1300 4.41 14.5 066 | .06 10.a 099
1900 455 149 064 | 395 03 086
9A00 548 175 054 | 367 120 042
3500 G47 212 045 (443 W5 Dea
A0 7.90 259 036 | 538 I76 056
5800 874 287 033 | 590 194 05

N Mado EL-SWIS-NME EZ-SW540-NMG
M Famala EZ-SWHSE-NFC EZ-SW540-NFC
716 Din Male EL-SWEDE-T18MC EZ-SWSA0-T1GMC

716 Din Forpals
Connector Installation Tools
Cemplete Tool Kits

Ground Kits

Exact Fil Gronend Kiis

E£-5\W386-716FC

TK-SV346EZ

GK-S306TT

EZ-SWH40-71680

GR-5540TT

(800) TMS-COAX * www.timesmicrowave.com
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SPP™ Low Loss, NI

Coaxial Cablesiat

SPP-250-LLFL, SPP-375LLPL, SPP-300-LLPL 30 Ohm I loss,
\mmmus assemblies
* Aaailable in any required connector conliguration and length
he Large selection of standard conlgurations for guick defiver

\ * Check mventory at SiockCheck on our website

\' 100% ested For smatic and dvnamic PIM, VEWR and inserion loss
* Serial marker bamd inchodes PEM, VSWE & DL rest dai which is

retained and accessible on the Times website

* Aogilalsle connector interfces: SMA, X, 710 DN,
4.1 /9. 5w DIN, 4.3/ 100 DN

* 10 vear Times Microwase warmaniy

SPP250NMNM1.0M

Iypical VSWRE & Insertiom Liss Drnamic PTM Test Results

ok 10 i 1t
L uei  aEa A

et
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aphkid
B Larduceng

-
it Gl el i

Cable Consiruction

Inner Conductor

= SPP260 LIPL Solid lar: coppa
& SPPATRLITT. ROCAL

= SFP 500 LLPL: BCCA

Diglectric! Fupanded FTFR

Ohater Comductor S welded
corrgied coppet mile

Jacker: VER

= Jumpers available i sy langih
with most popular connector
combinations

= iBwave VEX files available af
vy (B coin

FPhysical Specitications SPPR25G-LIFL SPPOIT5LLP SPPSO0HLLPL
daskal. FE P QR dnipnt ] 13 i1 A0 {10 | 05600 (14
Uil Gondifcbor Gimigaled Coppar Tisbe: (0 infmm) | 0.25) {3} .21 bkl I U 1e 1)
Tohiledrke: | 1 PTEE T80 indenim) 0,51 4.1 T 7.1y [ERAT] (A}
Eariler-Coardinetor G0 mdmmj e i1 I} i1 7} i, 945 (LR
Heaid Fiztluie. a1 [} LED (R} 1,34 B 1,50 {38}
flenoing Moment iGN ml L] L] v 42 0} 40 [
Terwsili Stavgth: (1) [k 1) {2 1 M) | 2 LR
Flat Pt Crish Strengihe Ibin (e 109 (1.0} 100 {15 110 {20
el (s U 1 Kk 45 (6} (LE ] 00 LLIEL ]
Enviranmantal Specilications
Insalalion el uso Fargs “C5F SOHIE DBTRARET REREMY (G0 | R A (AT
Stapare Tesmporaiuse [langs: T Shrd (BT EAEEY) PSSR TR P 6T
Opsibineg Tuamgeirabior= Ramms "G0F Bl CRTASEEY FRRAITHE ETAAST FEG00 [BT3805)
¥ !
Yiloeity ol Propagilon % ita e L]
| mpettanca: Qhims Sl s S0 s Sl Ohime
Gapasilawe: pF (phim] ] [A.7) h {545 X1 Ll
Ilctance: piiT (tiim) T 0224 [T 0,22k LYo {05
Shielding Filvelintmaee di > =100 b 1]
Cemrer Gondundor DL Bessianes [Hums 1000 117w} A (8.5} (S LR [LREH L]
Sl I5 Hessbaoes O w000 11 G ) il | 52 14500} 10 [t

Alleribiation & Average Power il

L e AL U T T

vilOR ST Ky

AR RO G R

450
70
f50
LECCT]
2100
ot
EET

Conneclors |soider body) (Conrmclors

an {12.5) I
CE {158} nail
5l LLER
0.1 LLEF
Wk LTS
i LI
3 LT P
13,5 LM
ta,1 [

25

&4 20
332 (108} 167
a6 (T 180
E5 (1871} 057
K8 (181} 059
B.1 (27 0BT
B3 (205 (LB
93 (307) 07
103 (338 052

wilth BLK suflix packed 100 pieces per bull paic)

2.3 (T4) 2B
2B {93 207
sz (04 187
49 (61 v
2 (170 174
54 (179; 109
56 {183 108
g4 (278 070
BR 0% nges

M Bl Sl raglyl me}? I.r’«mi;i:l?uﬁr -I?f'i‘:h-‘ﬁﬁ:‘-l:ll
Wit Fbl At ﬂ.:;ﬁi ?a'ﬁﬂT..LF

W Fuman pr il Gl R
N Female Gubidean 1&%“

TS DN Mabi Strigh

[ T ETIT TN
KRR TS SR

e LRI NG
Fatis- s i

T I T el T
[EiE TR T

710 DI Teaiigde Shughd

[
AN

14 S TP
Airn i e

T 1R TN Wt R A

TUEPFES T 16 R | T
AT TR

EME My Sl

T aTn A T
LI

SHAA Malis Fiihn Argh

Te S A AT
(3-SR Kb

o, B mare LI Kle Smalogil

(R TR TR
(31 020940 Ky

o, VA S e TN Rl Al

[EEER R L T TR R
T SRR

A0 DN Wk Stran

TC-aPr i - R LT
(05 B KT

—
TC-STPEN0-430 AL P

| ORI TNBLE

A 5 10.0 RN Make Straeia Tanapon)

TaPPZal-IRas-LF
[ B N-EARLK]

A3 /1000 DN Maki Fight Arigh

147 SHPE AN LT
VIV TSI )

TE-SPPe 543 1HF-LP

AR TN Female Siagght

L3190 & 1OTR K

(800) TMS-COAX * www.timesmicrowave.com
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SPP™ Coaxial Cables

—
o
—
=
o}
0
N

mart Part Number Key for SPP Low PIM [

Cable Size Length (2 or 3 Characters]
250 = BPPEA0-LLPL oYY or oY1
375 =SPPIT5-LLPL Feet 0.5 norements ony

S STRRURLURL Meters; 4.5 incremenits only

SPPXXXYYYXXXYY.YX

J—s

F=Fert M= Meiers

X SPP2EOMMNMEZ (1K Firsl
(A o o M Bl right neein, 2 ir'nl.ﬂllr:.] ; I ; I {E ar3 Charat:tms} Connaclar
e DF = THME DIN Female
msa S i DFB - TI6 THN Female bulknesad
" : : DM = TG DIN Malke
34 blished altenualion + 2 x 0 1508
. i 4 i K ) DMR = 7116 DIN Male righl angte
NMSWR L_] NF = N Femala
Meximum of 7257 upto 3 GHz MFE = M Famala bulkhear
Mepamum of 1.35 7 up 1o & GHz MM = M Wale
NMR = M hMale nghl ange
PIM; (measured using two +43 dBm carriers) gmﬂ__ g*r:::::a;e "
viMy < - 1E0ERBE (slatc and dynamic) = il L ang e
3 ¥ diM = 4.1/9.5 mini DIN Male l
« My SMAs < 1560Bc (slalic and dynarmic 41R= 4.1/8.5 mini DIN Male righl angle
3 ks yReie) 43F- 4.3/70.0 DIN Female cﬁﬁi”:’."
- IM3 QMAS < 140485 (stalic only) 43M= 43100 DIN Mals i
438= 4 AN0.0 DM male (snag-on)
43R= 23100 DN male nohl anghe

Many assembly configurations are available from stock.
Refer to the on-line StockClieck for specific configurations.

eV (B8UU) IMS-CUAX * www.limesmicrowave.com
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Superflexible, PIM rated, Plenum rated - SPP  Jumpers are the ideal DAS interconnect
solution

* PIM, VSWR and Insertion Loss Test
Results marked on each jumper

* Better than -160 dBc PIM Static and Dynamic ¢ UL/CSA Plenum Listed and Printed
with Reference File #E-170516, Type CMP, to UL Standard 444

* Superflexible corrugated outer conductor for flexibility and 100% shielding
* Broadband Performance up to 6.0 GHz

+ Available with most popular connector interfaces
including N, 7-16 DIN, 4.3-10.0, 4.1-9.5 DIN and SMA
SPP-250 1/4” superflexible
SPP-375 3/8” superflexible
SPP-500 1/2” superflexible

(800) TMS-COAX * www.timesmicrowave.com 221
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IS0 9001 Cerlified

SPrOR250, 8PO-375, SPO-500 50 Ol lowe foss, fow PIM
- cable avemblie

& Avalalde o any reguared conmecior conbfgunation and length
* Large selection of standard configurations for guick dielivery
¢ Chieck inventony at StockCheck on oo website

. tl[H.I‘ﬁ testend] Dor st aved elymomie PIM. VEWR and inscertion
s

® Serial marker Dand includes PIM, VEWE andd 1L test daga
which is retained anmd accessible on the Times websise

* 10 vear Tomes Microwave warranty

i
Ll YSWR Dyvriamie PIM Test Resulis

(F="
1f§

A

222 (800) TMS-COAX ¢ www.timesmicrowave.com
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SPO™ Coaxial Cables

Jackat
|rwied Eamliidhir
sand
i Jarkolk Eximted Palpalimdend) G0k simmm L) 7.7} 1475 [10.8) 27k (15.4)
nmar Conduetid: Cornegatod Coppar Tl 000 fnfiimn] i (5,34 0250 2] 0ard (LS
[Moctn: Foam PL OO0 ssmim) L 1.8 26D .13 0370 194}
Aertfint i Sot] BUGAE QL mjmm| I i1.5) LAkl ] I [EED)]
[yl Fladfipes mmnai) [ 1.7 )] 20 [51)
Baerniliryg BSsnywni= 10 Dlis: W) 1160 1.6y 20 [ ] (4.4}
Dot Sl [b [y ¥ Rt 175 [T595) j Al {5555
Hs Pl sty Shenmhe dvin (kamm) ik (1.0 Tk [RE.] 110 [l
it (e RCICRE 10 dhkini : [T} 7 L)

Emviranmental Specifications
Irssmalation Temgiaralury fangs “17G £ AT el o JafafiF'D

Cable Constriccion B e il RETE s - il
Dipetiating Tempratine s B Al B35 M T A5

laner Comdisctor:
= S R S bare Cogrpr Electrical !".p-ell!r.nllan:
» HPOLATE: BOCAT Vidordlly il Progpegatisng T H i i
= SPOLG00 BHACAL Argikirhz. TH ks Wi i fuil
) LapEcilance: pr fplim) b 734} H ] ] . WET)
AL T Fonm Balivieon Tductanea. 3 [0 (W) T T )
Chuler Conductor! Seun weltlerd Skl Etlpefmnn, (15 a1l =100l ik
i Fipper il it Gonduciar DG Meshstanee: Olmei GO0 Rkm) | Q0 (e | 1w i | nm (£
i i G Plesistance: Qb B0000L (k] P (EED 152 [ B 100 (323
Jasket: 1 and ambigh ot bk -
P,Jh,_,,“,m.:" AR, Agtemmpation & fyw agy Power & Mk N e e e e
44 FE] M3 tm|xa @ #a e e S
o Al (173 08|38 (rS 16T EE @Y R
14 af LTS U BRI | R T B R U | IR - 1)
1504} e (2 G4ffan  nop 0O 4 (1RT) L0
Ao LE (UL I LY T S I TR - PSS ot P T
L 8% 8y 04MeE] RNy 08 |56 (184 o8
A o Y O s el 088 |a7 nER 1405
AW 160 GEEY 02 finL Ay oobd |06 Etdn B
S0 16.= BAT) OER LG (000 052 108 (354) 063
Conneclors (scider body| [connectors with BLK suffix packed 100 pleces per bulk pack)
M e Sl TR R P IE-SPE NP | 1-SPOA-RM-LP
- AN AORORLE) {31 80-HEHTLK) {2100 BOGSELE]
it " TSRO0 N BA-LP | TG -SPOATS NM FA- | ISP NN A LP
N Mada Fiight Ane M RIFEREE] TR K RO K)
N il TSP JCSRISE 1P | PSP N L
[ 5 GOEILE) 12150 06 LE) {3 1EM) BOGSELK)
v o AP TNA R | B SPOET T AP | TE-SPUA00- £ F
AR Fak Sleaighil probip gl fabieylhilog o OREELRT
; T mPL i) T TR LI |15 v T IEM-F o LF] TSP T FA LD
1 DI Tl HiChE Amcls N L SRR LY FAAEI=AITHEL K
S -SRI | IG-BP0 - FAF-LI | T6-SR0000- 7 186 P
FAR IR {90 557 0LK] {150 G 400 TR
3 g (LSS BAOTRR A N R A
AR Whakie St gl MR ERE R Hp ind

» Jumpers available in any fength with most popular connector combinations
» iBwave VEX files available at waw iBwave coin

(800) TMS-COAX ¢ www.timesmicrowave.com 223
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SPO™ Coaxial Cables

Smart Part Number Key for Low PIM Jumpers

Cable Size
; Length (2 OR 3 characters)
250 = SP0250
75 = SPOITE Mﬂ
&0 = SPOS00 Fesl. 0.5 increments only
Mealers: O 5 intrements only

POXXXYYYXXXYY.YX

"-1.-'" L F=Feel M=Melers

ax SPOZEONMNMAS Ok
1N BEs fa M Mala ngbd ange, @ metars )

Electrical; Connector Codes (2 or 3 Characters)
« Inzerion Loss should nol excee Firal
i F g
{11 % puklished allenualion + 2 x (. 154E) DF = =116 DIN Female Fronneciar
- WEWR DFB = 7/16 DIN Female tulkhest
Maximum ol 1.251 up lo 3 GHz DM = THE DN Male
Mamimum of 1357 up o & GHz DMR = 7/18 DIN Male right ange
— NF = N Famale
PIM: (measured using two +43 dBm carriers) ::F = ﬁ ;E'I“HH' bulkhead
=1 - j i = BlE
My <-160dBc (stalic and dynamic) NME - N Male righl angle
* My SMAs < -155dBG (stalic and dynamic) 5M = ShA Male Y
41N = 4.1/9.5 mini DIN Male Second
* My OMAS < -140dBc (stalic only) Canneclor

Many assembly configuralions are available from stock,
Refer lo the on-line StockCheck for specific configurations.

224 (800) TMS-COAX ¢ www.timesmicrowave.com




4
7F|' IMES microwave sysTEMS

Superflexible, PIM rated, outdoor - SPO Jumpers are the ideal low PIM interconnect solution

* PIM, VSWR and Insertion Loss Test
Results marked on each jumper

* Better than -160 dBc PIM Static and Dynamic
* Suitable for outdoor use
» Superflexible corrugated outer conductor for flexibility and 100% shielding
* Broadband Performance up to 6.0 GHz
* Available with most popular connector interfaces
SPO-250 1/4” superflexible

SPO-375 3/8” superflexible
SPO-500 1/2” superflexible

(800) TMS-COAX * www.timesmicrowave.com 225
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SPF™ Low Loss, Waiv

1‘!"'

-
maior - IS0 9001 Certified

,@w P—'ﬁLw carmer
NN

,.r

SPE250, SPF-373, SPF300 50 Chm o foss, lowe PIM cable

= Available in any required commecior configuratiom and
fength

* Large selecton of sandard configardions for guick
delwery

* Check inventory al StockCheck on ooy welsite

o 1005 tested Tor statie and dynamie PIM, YSWR and
HseTion loss

 Serial marker band inclodes PIM, VEWR and 1L st dam
whicliis retaimed and sceessille on the Times welsite

® 10 vear Times Microwave warranty

lvpical VSWR SEFRAINMNA | O Drnamic PIM Test Resilis

i |‘.u:|' '|_II'- LU -I.l E‘Irl-l.nll

226
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Iy Conuueion

Cable Conshrudion

Inoer Conducior
® PR el e Lopper
» S B L
o SPESI RICAT

Dielectnic: Fuum Pulvedhisdene

Chaier Concmenor Searn sl

corrgaied copper b

Jucket: L7 and sunhgh renai
Tdnck Marme rebg G, mom I|.|||..-!yr|.
polwingecne

Physical Specilications

Envirenmental Specilications

SPF-250 SPF-375 SPF-500

Jipctt Fatnihud Polyd®te b, 410: in{mmm) 11 4K i1 n425 TR 0575 (15 4)
Theilas G il Ilmllml‘---:_l Celwipeger Tiston O i|||:||||||:| 050 {5 G0a0 |;1'I-i'|'| L1 T M3 Tr

lesimi! Foam PE OL: imymm ) R 4.5) s i L] ]
f r Ceawfiiior Solid REGEL 01 nimam} 0035 1.5 on e i} 142 A1
Faers) il o] 10 i25) i (23 20 5
Rencling Mamenm: B-ibs g nb 184 {£5) 207 (2] 325 1141
bansil= Stmengh: (b (Kal VEd {E8.2) 176 {ra ] 21N 355
Flal Phatie Ci izt Sivearmglly. D dggvny 100 {18} L[] 114 11 24
Wit T 1000 1 (leylomy i ] it L] (L0} L]

Elacirical Specifications

Ingtailation Tempesatumsa Hngo ™0 Wlanily iy AT
Blosape Tomparature Fanon "5 7 . TO S T eIE T
[hprealing ool ninin Batign “F"0 Gl AU AT AN AT,

Vedacily o Propagaben: e 13 o 11

Irnipesd arpes: Dl il il g
Cipacitancs plt [piim) 247 {7e4) | ran U R e 7
Irslusctanuat gl {1 i ol [IRALE] (L] A1 T 0/l {0 PS4
il Flloliviness: (R P L] 1M} #

Hranibal Do limehid 1105 Hesdsd e (imier 1000 1I.'|:I.||I| HET 1t 130 LG an? |:'g l'IJII
Slic] L Domsesbanncn; Oty 1000 A (R 2 [, 3k | {450) 1 [

atemiEEn L Ayerage Power M7

L

1000 10w WY

G100 (ol )00

L)
il
Rl
e ]
o0 1]
ZACH
AL
HHHr
UL

K Bl ®wilgin

1.1 AS L
51 1y oM
AT () o7
e (T 047
04 a0k
95 (A 04
i (1) 42
] A 0P
faF (e 02

TiBPO2N0-NA: | P
LG50 LK)

Canneclors (sclder body] | comeniors wilk BLE suffilx packed 100 pleces por bull pask )

1G-S POSTE-NM |
21 5 RGBILKY

i} [ T S 3
FEER LT T T S AT
L 3 TR AT R N T
wo e (]
G4 (P10 A 114
L) 7 uAr | (X1
BY g o [ 10s
104 A uBblus [ o
PG {88 UaPlon  [ISE) G

TC-EPOSM-WN | P
{3080 LK

BBl Rl Aaagploe

TC-BR250-MM-AALP

TS POHITE- ML RA-L Y

1G-SR MR- | P

(1 BORTR ) K e £ TR TT N [ANSO-BORE K}
B Fanisli T-E PR NI F TESMGTERE-LP | TG-S PORN0- N P
R GOE LR (b 00 LK) {3090 GOOGLHL Ki

T VG0N Wk Strainm

G SROF0-TIoNLP
(100 BOSE| )

TC-SPCuvf S G LB
(4 Sl G RELK)

TLAPB0 T 1GK: L
{100 RORGR] K}

703 1 Ml i Al

TG P00 TToM-PA-LP
VS-S LK)

TESPERTS 716k A LD
G kA UL

TEaHUE T TR LF
{890 amRLL K

T 16D Fopnali Strapin

1G-GP(REG T1GF L P
(1G5 E LK)

TO-EMATERTIAR P
(LK)

TE- P00 T10FLFP
A5 DAE-ROGTEL K

B M Stiwgh

1-SHPG0 50 P

(-G L)

hia

MiA

= Jumpers available in any length with most popular connector combinations.

SPF™ products are included in the iBwave In-Building Network Components
Database at iBwave.com
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SPI™ Coaxial Cables

Smart Part Number Key for Low PIM Jumpers

Cable Size

250 = SPF250
476 = SPFAT5
500 = SPFA00

Length (2 OR 3 characters)

(Y.¥Yor Y.¥)

Foet: 0.5 increments anly
Melers: O 5 incremenls only

SPRXXXYYYXXXYY.YX

X, SPF2S0NMNKRZ.0M
(B0 RAmk o N MALe Aot Rl 2 reters]

Electrical:
« [naertion Loss should nol exceed
1 1 x pubkshed allenuation = 2 % 0.55dB |

« VEWR

Magirmum of 125 1 up 1o 3 GHe
Mazimum of 1351 w o 6 GHz

BIM: {measured using two +43 dBm carmners)
. IM3_ = 1600 Bo {slalic amd dynarmis)

M= SMAS = -155dBe (slalic and dynamic)

4 IM3 EOMAs < 140dBe (sialic anly)

F=Feeat M= Meaters

Copnpector Codes (2 or 3 Characters)
Firal
OF = THE DIM Female anARsRr
DFE = 76 DIMN Female tulkh=ad
0OM = 76 DIN Male
DMR = 7i1G DM Male righl angle
MF = M Famale
HFE = W Female oulkhead
NM = N Male
HME = M Mzl gl anglo
SM = Sk Male 1
41M = 4185 min DM Male Second
Conneclor

228 (800) TMS-COAX ¢ www.timesmicrowave.com
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Superflexible, PIM rated, Riser rated - SPF Jumpers are the ideal DAS interconnect solution

* PIM, VSWR and Insertion Loss Test
Results marked on each jumper

* Better than -160 dBc PIM Static and Dynamic

* UL/CSA Riser Listed and Printed with Reference File #E-170516, Type CMR,
to UL Standard 444

* Superflexible corrugated outer conductor for flexibility and 100% shielding
* Broadband Performance up to 6.0 GHz

* Available with most popular connector interfaces
including N, 7-16 DIN, 4.3-10.0, 4.1-9.5 DIN and SMA
SPF-250 1/4” superflexible
SPF-375 3/8” supertlexible
SPF-500 1/2” supertlexible

(800) TMS-COAX * www.timesmicrowave.com 229
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TFT™

Low PIM Coaxidfesisies

vV, ISO 9001 Certified

\ TFI-401 (0.2657) & TFT-402 (0. 160%) 50 Ohm low PIM coble

| assemblies

= Available i any required connector configuration and length

*® Large selection ol standard confignrations for guick delivery

& Check imventory i SwockCheck on our websile

= Available connector mrerfaces: SMA, N, F-10 DIN, 4.1 /49.5,
L300 mim DTN

= 1005 weseed for stanic and dmamic PIM, VEWR and inserion
lisss

o Marker band includes Serial Xomber PIM, VSWE 8 1L test data
whirh is retained and accessible on the Times welsie
& L vear warraniy

Typical VSWR TFTAD] NMNMS O vvamae PIM Test Resulis

sit TFT-VSWR

= L8] 11

230 (800) TMS-COAX ¢ www.timesmicrowave.com
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TFET™ Low PIM Coaxial Cables

Linble Consiruct i

wenter Conchisetar; Sty platod copas
Dinleerric: Tapid PTFE

Shield: Silver plavead i sl

Ohiter Bradek: Silver plaios ) vogse
Jacket: Rlue FEP

Conmeciors

Losw BIM oomipectars are oqilale witly
Imterl e il NOSMA TO0 DIN, 4005
s BV anel 438 D0LE andnd VN, Plisas:
wntuseill Times Ml S il
VL P TR T,

Cable Assembiies

TET™ sl oo bibies o symnkind cuilig
neaninm e wvailabbe istark, aorl are G-
ey besneed fia alvnmnnie sl e I, 11

? Iehjrmaiy, ‘Timees Macpei
Svwrelin iz provsdes clinionilaed TETT
wible awembdicsacoomding me the speosal
PR e

» Jumpers available in any langth
with most popular connector
combinations.

* iBwave VEX files avaijlable at

W i Ve, CofT!

Physical Speciflications TFT-401 TFT-402

Jull [Prawing Number: Al 1410 AA-11408
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Mechanical Speciflications
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N Mals Straighl {3100- 204381 K} [ Bl 204BLK]
16-TFTA0H MA-RA-LP | TC-TFTALY-NMG-RA-LP
H Wz Righit Angla {A190-3057 AL K) {31930 158LE)
TG-FFT401-ME-E P TC-TFIAn2-Ni-L P
W Female {9190-3060BLK) (180 10098LK)
TE-TFVAQZ-KF -BH-LP
N Female Bulktiesi {15030 IALK)

TE-TFI401-T1EM-LP

TE-TRTAK-FHEM-LP

716 [N Male Straight 1 80-2944BLK} [H190-2842BLR)
1C-THEAUR-T1BM-Ri-LP (TC-TET M- 716M-HALP
7-16 DN Make Fight Angle (319 S05BBLK) 12100256,/ HL K]
TCAFTAE T 1E-LF
716 OIM Funvide Stragiil (190-300IBLE)
[G-TFFATRSM-LE TC-TFEA0Z-Sa)-LP
S Mada Straight (31912041 BLK) 13190 2ABLK
TE-THT401-5M-FALP | TC-TFTA02EM-RA-LE
SIA Mk Fipht Anhe 191401505501 K) (150 4059ALK)
IC-TFTAGE- 419N -LF | TC TETA02-41558:LF
24595 00 DN ke Sttt 190-300EBL K (3190-3000BLK)

A1/0:% i (1IN Wb Fighl Angl

T A -V EMRALP
(1012 TRLK)

TC-TE T30 A VOaF-LP

TC-TRT202-3105F-LP

41405 mina [N Female 1A190-G12RRLK) (S0 -G1RIBLE)
TC-TETA0E-ADMLF | TG TFTADG AZ10M-L P
43100 DIN Male Siraglid {180 617 1BLK) [J190-G125BLE)
To-TETA0T A3 10MFa-LP (10 TF1ALG- A4 11 RA-LP]
4,2400,0 DN Male Right Anpls {190-61T2BLK) [ 190-R17IBLK]
TC-TH T 40 -S240F-LP
41 5 mind [N Female {31‘.1']-515]5}_
TC-TF TANZ- AT OF BjLP
A A5 mi DIN Femads Gulkliaad [an-51968LK)
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TFT™ [Low PIM Coaxial Cables

Smart Part Number Key for TFT Low PIM Jumpers

Cable Size

401 = TFT401

402 = TFT402 Length (2 or 3 Characlers)
YY.YorY.Y)

Feet: 0.5 increments anly
Melers 0.5 ‘ncrements only

TR XXX Y Y Y Y XYY
B | |

ex. TFT401 NMMMZ OM
(N Make 1o b Male mghl andls, 2 metees |

Elsctrical;

« Ingerlion Loss should nol exceed M (S0 Clisacoa) First
(1.1 % published allenvation + 2 x 0 15d8) DF = 76 DIN Famale Conneclsh
A DFB = 7116 DIN Female ulkhead

2 DM = THE DIN Male

e e DR = 7/16 DIN Male righl angle
p MF = M Female
; : L1 NFE = N Female bulkhead
PIM: (measured using two +43 dBm carriers) NM = M Malg
= M3 < 60dBe (slatic and dynamis) NME = N Male fighl angle
. o ) SM = SMA Male
* (M3, SMAs < -155dB¢ (slalc and dynamic) ShR= SMA Male right angle
: 41 = 4 1S mn| DIN WMale
= M =1
e e kil 41R= 4.1/9.5 mini DIM Male right angle Seérund
4ap= 4 2100 DIN Male PN
43F= 43100 DIN Female

Many assembly configurations are available from stock.
Refer to the on-line StockCheck for specific configurations.

232 (800) TMS-COAX ¢ www.timesmicrowave.com




4
7F|' IMES wmicrowave sysTeEms

Ultraflexible, PIM rated, Plenum rated - TFT Jumpers are the ideal DAS interconnect solution

* PIM, VSWR and Insertion Loss Test
Results marked on each jumper

* Better than -160 dBc PIM Static and Dynamic

* UL/CSA Plenum Listed and Printed with Reference File #E-170516, Type CMP, to
UL Standard 444

» Ultraflexible outer conductor for flexibility and 100% shielding
* Broadband Performance up to 6.0 GHz
+ Available with most popular connector interfaces

including N, 7-16 DIN, 4.3-10.0, 4.1-9.5 DIN and SMA

TFT-401 (0.265”) ultraflexible
TFT-402 (0.160”) ultraflexible

(800) TMS-COAX ¢ www.timesmicrowave.com 233
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TFT-LF™

IS0 9001 Certified

Low PIM Coaxicliesisies

t"."

TFTANI-LF (0.2657) & TFEA02LF (0.160%) 50 Ohm low

' PIM cable assemblies

o Avaulabile inoany required connector confygurainon and length

® Large selection of standard configurations for quick delivery

= Check imventory at SiockCheck on oo websie

& Available connector inferfces: SMA, N, T-16 DUN, 4.1 /9.5,
A3 1000 i DIN

» 1005 teseed Tor seatic and dhnamie PIM, VSWR and inscnon
Inss

& Serial marker Dad imcludes PIM, VEWE L 1L rest data which is
retaned and accessibile on e Tomes welsine

* M} vear Tomes Microwave warranty

Tepical VSWR TFT401NMNM5,0M Prmaomic FIM Test Hesules
w = i ios 4ein e T
= .m“.gg?:
o . M 1 mm ﬂiﬁt (1] :m ﬁ
- - - -
Y - TS
m e
-
i L e
¥ |
R
05

I 4 5 & 7T B R WM W N
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THFT-LF™ Low PIM Coaxial Cables

Gl Consivucion

Cenuer Candumior M gy
Dielentzie Lapel FTIE
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Leww IR svminiaenivms ave svailabile with
simrrlar il N SNA T 6 TN, A, 1005
CUTTETR AL s T o DU TTTR PRV
vonwsiile Thimes S povane Svsvnieugil
TR TR I T

il Assemsbliey

LIL gl smeernPliis G atume Lined ramidie
wmi b o i lbbe sk sl anre e
o vesrenl G ik an i PEML 1L
ant] VAWE T awhdision. Tiines Micmesaye
Sy (e P o] JETT
lle seseinbilbes gecirlingg o b speyial
FEEpiEET

= Jumpers avaflable in any length
with most popular connactor
combinations.

TFT-LF ™ products are included in the iBwave In-Building Network Components

Physical Specifications

TFT-401-LF TFT-402-LF

Mechanical Speciflications
and Tk

AR, D i Buanibr WA TR MA-IAST
Dhirmeeanns n {manj ol {manj
Canber Gopdacing nosdt 1678 [ [
Dheladie L] 528 LR 287
Shimbdl nz18 551 LAk a0
Chitnr Peail 0240 i [Tk 36
el (3 bi7a 11 V6 [

1.25 .75 [0 750 1505

ithi.

78 Ial 10K T A1l 10d i

pmraing Tempombire fRanges "C°F

Electrical Specilications
Wiloesly al !'Hﬂnﬂdﬂl.lu W

B o BA0F G b5 1 & 1 G

T THA

lirpedance; iz N i S0 Mens
Capacitnce plil (phim) 2.2 pln 67l
Shiekding Elfeciiventss. 08 508 -B0 U
Fomiiral Al Al O 184 0] (P et MY
A MHz a1 & (LRCH I ) {#h81 D&
Tl NG L] (#5 OF0 |58 {323 034
ESF M T4 (#ay 06l | wn (35T 03
15000 Wk 119 (A59) 030 |16A (S0 020
2100 MHr 16 (414 036 |73 {SAA) 010
FIOG MM 184 39 039 | B2 00 Q18
2400 MHx 130 sy 033 | EE 0 R
VSN M 2B (M4 020 JIrao eAA Q2
SR MHT Fak] _Lﬂﬂdlb fiif jAas (@6 an
FC-TITART BM-LP T TFTALE AL P
N Kaia Sliaight 13190 ZFEABLE) [ B0-ZRLIELK)
T5-TRT4-NA-RALP E[:-Tﬂﬁ NAT RALP
I Mada:Fiaghl Al {4 1T - S T IBL K} [A100-2015ELK)
TC-TFT401 8L IC-TRT&12-NF-LP
N Fomale [T 1K [A100-30ERL )

T Famali hifiliani

TE-TRTADZ-NI -EIN-LP
LT AL

716 DIN Make Siraight

e e o e = TP L s
TC-TET401-ToM-LP TC-TETHEE T HORELP
{310 224404 K} (3190-F2E26 LK)

706 DN Mals Haght Anpin

TETETA -T16M-BA-LP (TT-TFTADE-T16M- RALF)
[3100- 280 K} (3100-296 TBLK)

£+ 06 DN Fansak 5l

TC-TFT402-7i6F 1P
(3190 WRIIBLKD

[C-TFTS S P TO- TR TR0 SALF
Sk Ml Slenghi {3100 FRHBLE) B2 R
TG-TEI500-ShERA-LP | TC-TFTA0ZSH-AALP
MK Mas Higid Angle 5 TN EARL K (300D OELKY
TC-TFT401-2105M-1P | TC-TRT4E- 41 0680-LF
4 1455 mini [N Malw Sraighi ATNFI00HIL K [ 00 ENHEL Ky
TC-TFT40 4 105K HA L
A 175 % mini [N Malw Bigh! Asgie [300-RIZTIM K}
T TFTACH 44058 P | 76 TPT403-4955F L
A& 175 mind [N Fenas UL s TR (2100 BRG] RS
TCTFTADT-A3H-LF | TE-TRTARS -0 L
A 380 0 DM Weae Saraight (16T 1R K} (21061758 KY

TV VFTAGT A0 | T [TC-TF TR~ i T L

SR 0 LN Mals Righl Arighe IR ERp R {1861 TABLEY
TE TFT 802 4210F-LF
A 1705 ik 11N faemale | F1B0-6185)

4105 5 v [N Terale Aubivad

T TFT M- ALADE- L FY
(A TEIE10GELK)

Database at iBwave.com

(800) TMS-COAX * www.timesmicrowave.com
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TFIT-LEF™ [Low PIM Coaxial Cables

Smart Part Number Kev for TET-LF Low PIM Jumpers

Cable Size
401 = TFL401 Lenath (2 or 3 Characters)
402 = TFLA02 (YY.XY or Y.Y)

Feet. 0 & increments anly
Melers. 0.5 incremenis only

TFL XX.Y

TELXXXYYYY
N

. TEL40TNMBIZ O
(N Mala 1o N et dghl sngle, 2 mstees)

YY
‘|' |F - Feer ] M = Meters|

« Insertion Loss should nol excead Z (e0r 3 Chmactrs) First
(1.1 = published atlenualion + 2 « 0 15dR) CF = T1ELIN Female Conneclor
DFE = 78 DIN Female bulkhead
" HFS\:;R M o DM = & DIN Mala
sk of 1 upr e 2 GHr = [ |
Mesimum of 1,35 1up lo & GHz E:"f EEEENEMM fight angle
| NFE = M Fumale bulkheao
PIM; (measured using two +43 dBm carmiers) MK = N Male |
= My, < -1606Bc {stalic and dynamic) HMR = N Male right angle
' Shd = ShA Male
* (Mg SMASs < 1 55dRe (stalic and dynamic) SMR= SMA Male right angle
_ _ , 41 = 41189 5 miind DN Male
= Iy, OMAS < -140dBc {stalic anly) 41R= 4.1/9.5 mini DIN Male rghl angle L J
43M= £.3M10.0 DIN Male Second
43F= 4, 3100 DIN Female Canneclonr

Many assembly configurations are available from stock.

7rmg_'mﬁ SYSTEMS

236 (800) TMS-COAX ¢ www.timesmicrowave.com
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Ultraflexible, PIM rated, Plenum rated — TFT-LF Jumpers are the ideal DAS interconnect solution

* PIM, VSWR and Insertion Loss Test
Results marked on each jumper

* Better than -160 dBc PIM Static and Dynamic

* UL/CSA Plenum Listed and Printed with Reference File #E-170516, Type CMP, to
UL Standard 444

» Ultraflexible outer conductor for flexibility and 100% shielding
* Broadband Performance up to 6.0 GHz
» Available with most popular connector interfaces

including N, 7-16 DIN, 4.3-10.0, 4.1-9.5 DIN and SMA

TFT-LF-401 (0.265”) ultraflexible
TFT-LF-402 (0.160”) ultraflexible

(800) TMS-COAX ¢ www.timesmicrowave.com 237
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Engineered Products:
Bundled Cables

High quality LMR® Low Loss flexible
50 Ohm coax feeder cable, bundled under
a common outer jacket for multiple run
applications
* Smart antenna feeders
* [F & RF runs to tower mounted
amplifiers for cellular, point to point,
broadcast wireless or WiMax systems

* LMR" Bundled Cable is a spiral configuration of
multiple LMR-400 or smaller LMR cables under a
common polyethylene outer jacket. This innovative
design acts as the perfect feeder cable for applications
requiring multiple runs, such as on towers or building
top sites. A unique, patented grounding fixture grounds
the outer shields of each cable and a rugged end cap
seals the bundle to prevent moisture ingress at the
break-out point.

* LMR Bundled Cable can be supplied as a complete
assembly with break outs and connectors on both ends,
as a single ended assembly with pull hoist (base can
be trimmed and terminated after installation on tower),
or as raw cable and accessories along with easy to use
tools. Pictorial instructions and videos are available
to assist in the installation of the accessories.

Attenuation dB/100 ft
Frequency (MHz) 150 450 900 2000 2500

LMR-BC240-4 3 5.4 7.7 11.7 1341

LMR-BC240-9 3 5.4 7.7 11.7 13.1
LMR-BC240-9-LW-75 3 5.4 7.7 1.7 13.1
LMR-BC240-12 3 5.4 7.7 11.7 13.1
LMR-BC300-12 2.4 4.3 6.2 9.4 10.6
LMR-BC400-7 1.5 2.8 4 6.2 7
LMR-BC400-9 1.5 2.8 4 6.2 7
LMR-BC400-9-DB 1.5 2.8 4 6.2 7

* Features and Benefits:
* Less cable runs
* Fewer ground kits
* Significantly less cable clamps to install
* Reduced labor and material costs
* Rip cord for easy removal of outer jacket
* Inner cables labeled with an identifier every
six inches
* Less wind load
* Greater system reliability
* Professional appearance
» Standard cables include:
- LMR-BC240-4
- LMR-BC240-9
- LMR-BC240-9-LW-75
- LMR-BC240-12
- LMR-BC300-12
- LMR-BC400-7
- LMR-BC400-9
- LMR-BC400-9-DB
Consult factory for other or custom configurations.

Part Number LMR-BC240-4 LMR-BC240-9
(Stock Code) (31845) (31844)
Components LMR-240 LMR-240
Bundle Configuration F-4 1-8
Outer Protection PE Jacket PE Jacket
Overall Diameter (in) 0.688 1.06
Weight (Ibs/ft) 0.195 0.375
Bend Radius (in) 7 11
Temperature Range

Impedance

238 (800) TMS-COAX ¢ www.timesmicrowave.com
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Install Tools

The LMR bundled cable tool package contains a
number of unique products designed for easy use
and long life. The ST-BC-1 and ST-BC-2 make up
a universal outer sheath removal tool set that can
be used with any of our bundled cables. Custom
sheath removal tools are available for the LMR-
BC240-12, LMR-BC300-12 and the LMR-
BC400-9. (See table on page 241)

The GST-240A, 300A and 400A inner cable jacket
removal tools can easily accomplish the otherwise

challenging task of removing the outer jacket from
the internal LMR-240, 300 and 400 cables.
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ST-BC-2:

Can be used in combina-
tion with the ST-BC-1 to
remove the outer sheath of
a bundled cable for
grounding or fan out.

GST-BC Series:
Custom designed to
quickly remove the
outer sheath of the
LMR bundled cable.

ST-BC-1:

Can be used in
combination with the
ST-BC-2 to remove
the outer sheath of a
bundled cable for
grounding or fan out.

GST-240A, GST-300A,

m GST-400A:

Custom designed to quickly
remove the outer jacket

of the individual internal
cables of LMR-240, 300
and 400 based cables.

Bundled Cable Specifications

LMR-BC240-9-LW-75 LMR-BC240-12 LMR-BC300-12 LMR-BC400-7 LMR-BC400-9 LMR-BC400-9-DB
(31846) (31842) (31843) (31836) (31831) (31838)
LMR-LW-240-75 LMR-240 LMR-300 LMR-400 LMR-400 LMR-400-DB
1-8 4-8 4-8 1-6 1-8 1-8
PE Jacket PE Jacket PE Jacket PE Jacket PE Jacket PE Jacket
1.06 1.2 1.475 1.35 1.6 1.6
0.295 0.58 0.89 0.63 0.75 0.75
11 13 15 14 16 16
-40°F to + 185°F (-40° C to + 85°C)
50 Ohms

(800) TMS-COAX ¢ www.timesmicrowave.com 239
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Engineered Products:
Bundled Cables

Grounding Kit

All outdoor antenna feeder runs should be grounded
at their lowest point just prior to entering the base
station or radio enclosure. Depending on the height
of the tower run, additional ground points may be
required (see table below)

Tower Height Location of

Comments

(TH) Additional Grounds*

<30 meters  No additional GKs required
30-59 meters TH/2 1 additional GK
60-69 meters TH/3 and (TH/3)(2) 2 additional GKs
* These locations are referenced from the base of the tower
Times Microwave Systems has developed a unique,

patented grounding fixture that is both economical and
easy to install. This ground fixture effectively grounds
all the individual cables in the bundle, while requiring
only one bonding cable per fixture to be fastened to
the tower.

Grounding
1) The outer conductors of individual cables must
be grounded/bonded to an adequate ground.

2) All installations regard-
less of tower height (TH)
should be grounded just
prior to entering the equip-
ment building or shelter.
The cable should also be
grounded at the tower base.
The ground at the tower
base and just prior to build-
ing entry should be as close
to the ground plane as
possible.

3) For towers greater than
30 meters high, additional
grounding is required.

End Cap Kit

Times Microwave Systems offers weather seal break out End Caps
for a number of the LMR bundled cables. These kits consist of a
hard ABS plastic split shell with stainless steel screws, a silicone
rubber split cushion and a silicone rubber gasket. The split cushion
is formed over the inner cables and the shell is then positioned
over the transition so that the end of the outer jacket of the cable is
roughly in the middle of the shell. (see the bundled cable End Cap

pictorial instructions at www.timesmicrowave.com)

‘—

240 (800) TMS-COAX ¢ www.timesmicrowave.com
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It is important that the ground kit be properly weather
sealed. This bundled cable process provides labor
savings and increased reliability. Composed of six rolls
of Butyl Rubber tape and three rolls of black polyvinyl
tape, the WK-U Weather Seal Kit provides everything
necessary to properly seal one installed ground fixture.

Tools and Install Accessories

Type Part Number

Bundle Jacket Strip Tool ST-BC-1 & ST-BC-2
GST-BC240-12

GST-BC300-12

GST-1700
Individual Coax Strip Tool GST-240A

GST-300A

GST-400A
GK-BC-400-9B GK-BC400-9
EC-BC400-4-CS EC-BC400-4-CS
EC-BC400-7B EC-BC400-7B
EC-BC400-9B EC-BC400-9B

EC-BC240-12B EC-BC400-12B
Hangers 1/2" cable hanger
7/8" cable hanger
7/8" cable hanger
SH-U1200T
1 1/4" cable hanger
1 1/4" cable hanger
SH-U1700T
SH-U1700T
Hoisting Grips 1/2" cable hoist
7/8" cable hoist
7/8" cable hoist
HG-1200T
1 1/4" cable hoist
1 1/4" cable hoist
HG-1700T
HG-1700T

Description

Bundled jacket strip tool for cables not having a custom jacket removal tool

Bundled jacket strip tool for LMR-BC240-12
Bundled jacket strip tool for LMR-BC300-12
Bundled jacket strip tool for LMR-BC400-9
Individual coax strip tool for LMR-240 based cables
Individual coax strip tool for LMR-300 based cables
Individual coax strip tool for LMR-400 based cables
Bundle Ground Kit for BC-400-9

Breakout Weatherseal Boot for BC-400-4

Breakout Weatherseal Boot for BC-400-7

Breakout Weatherseal Boot for BC-400-9

Breakout Weatherseal Boot for BC-240-12

Hangers for LMR-BC240-4

Hangers for LMR-BC240-9

Hangers for LMR-BC240-9 LW-75

Hangers for LMR-BC240-12

Hangers for LMR-BC300-12

Hangers for LMR-BC400-7

Hangers for LMR-BC400-9

Hangers for LMR-BC400-9-DB

Hoisting grips for LMR-BC240-4

Hoisting grips for LMR-BC240-9

Hoisting grips for LMR-BC240-9-LW-75

Hoisting grips for LMR-BC240-12

Hoisting grips for LMR-BC300-12

Hoisting grips for LMR-BC400-7

Hoisting grips for LMR-BC400-9

Hoisting grips for LMR-BC400-9-DB

(800) TMS-COAX * www.timesmicrowave.com
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IS0 901 Cerlifaed

Timesf Protect

LP-BTR Sertes

o [3 Macked for Maximnm
Sutree Profection

o NMulie-Strihe o it fralnilely

o M llllll.r'..' il Ir 'l"-'fl".l' RN J'l.l LI _1f 1A “f |ll &
w to LOOONMT

o Fxceplional RE Charactenstios

o Sultd Brass Constrticlion fom
Dherabilety eendd Lome Life

o [ Npsverser! Cironeanei freeehed
LI i Bualbeliead Trstallation

Lightning and Surge Protection
Jor The 21st Century™

The Times Protect” LP-BTR high parformance surge arrestor
series addresses apphcations in the 20MHz-1000MHz spectrum,
Our unigue DC biocking technology employed in this design
provides aptimum Isolation of the antanna part from the protectad
eqguipment port for maximum surge protection. LP-BTR. surge
protectors have exceptional RF performance and are constructed
from the highest guality matenals for unsurpassed durability and
langevity, These units meet and surpass all applicable indusiry
standards.

The LP-BTR product family is avaifable with N connector

configurations to salisfy various installation reguirements

-BT ri

« LP-BTR-MFF
N Female copnectors on surge and prolected sides

= | P-BTR-NMP
N Male connector on pratecied side with N Female conneglor
on surge side

* LP-BTR-MNMS
N Male connector on surge side with N Female connector
on protected side

WIMES MICROWAVE SYSTEMS

An Amphenol Company

242 (800) TMS-COAX ¢ www.timesmicrowave.com
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Times-Protect

Hectrical Specifications
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_ Impetdancs all
Frequency Hange 20-1000 MHz
i ,l - :: VSWR/Return Loss <111/ <2608
ﬂi{' : 4 ! . Insertion Loss < (0. 1dB
”:' = g Impulse Discharge Curremt 10KA multiple (8x20us wave-form)
| Q L __ Turn-on Voltage GO0V £ 20%
B.BTR-NEE wames | Tm-on Time 2 5ns for 2kVins
* LP-BTR- . -
Energy Throughput Ratin 1 (ARMERA 1 SE( 5 vave-foim)
20-1000MHz DC Blocked N Type FiF gy Throughput Rating Al Bel )
Power Handling al Fraquency 375W (20-220MHz)
125W (220-700MHz)

S0W (700-1000MHz)

" =3 Frotection Circuit DC Blocked
"I | 3. 5 0
i mr!! '! :I | achanics onmental Soe atio
ol Sl -~ A = Tamp Range Storage/Operating | -40°C - +B5°C / -40°C - +50°C
¢

sd Barzi

T ’I = Weatherization Required for extamal use
L [ = . ‘=== |Thermal Shock US MIL-STE 202, M&tn 107 Cond B
« LP-BTR-NMP Vibration US MIL-STD 202, Meth 204 Cond. B
20-1000MHz DC Blocked N Type M on Protected Shock US MIL-5TD 202, Math.213.Cond |
RaHS Compliant Yas
Mating Life Cycle > 500

o] Recommended Coupling Nut Targue| 7 1010 |b-in

o Unit Weight 025kg/pe [ 0.55610
!ﬂljn Matarlal Specifications

MAmnRS  Relee— ‘,’,,“‘ ’ - qk Component Material Plating
- Body Brass White Bronze
Inner Conductor Male | Brass Silver
* LP-BTR-NME Inner -“;r ductor Female] Phosphor Bronze Silver
20-1000MHz DC Blocked N Type M on Surge LI £ - _
Outer Conductar Brass White Bronze
Coupling Nut Brass Whitz Bronze
AR dirensicns showm ) inches Insulator PTFE s

(800) TMS-COAX * www.timesmicrowave.com 243
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TimesfPro tect
Fe

LP-BTRW Series

o [P67 Weatherized for- Chatdoonr Ul

» DC Blocked for Maximum Surge
Protection

o Multi-Strike Capability

* Broadband Performance From 20MHz
upr to 100UOMH:z

¢ Exceptional RE Characleristics

& Sofid Brass White Bronze Plated

Construction for Durvability and
Lang Life

¢ [ Tnavrersead Caron .rm".u._ri:-" Bracke!
Su Jl'}l,l'.u".l'a'rf

ISO 9001 Certified

Lightning and Surge Protection
for The 21st Century™

IMie Times Protect™ LP-BTRW Ligh performance surge arrestorn
series aldresses applications in the 200 Hz-1000MHz specomm
O o DG Tl King technology emploved i il design
prowtiles optimom isolation of e atenma pon foom e paotec-

vl 1‘[]II1'[‘ITI!“'I‘1T |1-nrr Ton TRaxnmm SurgL 'F'ITI'HI't'lIHr'I.

LIS TRW surge protectors. hive exceptional BF performmance and
are comsiructed from the Bighese quality materials for ansapuossed
dluvaliliny and longeviey, These onits meet amd sorpass all

applicable industry standards

e LP-BTEW product Emily is available with X connecton
configueations and il weatherzed v the [IPGT standard for

outdlesr pse,

LP-BTEW Serias:

* LP-BTRW-NFF
N Female conneclors on surge and protecied sides

« LP-BTRW-NMP
N Male connector on protected side with N Female conneclor
on surge side

= LP-BTRW-NMS
M Male connector on surge side with N Female connector
on protected side

244 (800) TMS-COAX ¢ www.timesmicrowave.com
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Elactrical Specifications
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= - Impedancea 500
- Frequenty Range 20-1000 MHz
4 VSWR/Return Loss <111/ <2608
Insgrtion Loss < 1dB
Impulse Discharge Current 10KA mulfiple (Bx20ys wave form)
Turm-on Valtage BO0V £ 20%:
« LP-BTRW-NFF Turr-on Time 2 5ns for 2k\ns
20-1000MHz DC Blocked N Type F/F Energy Throughput Rating < 2000 (6RVEHA 1 2E0BEMIS Wave-form)
Power Handling at Frequency 3TSW (20-220MHz)
125W (220-TD0MHz)
S0W (700-1000MHz)
Protection Circuit DC Blocked
WiE i il L] w L ¥ g L L
Temp Range Storape/Operating -40°C - +85°C / -40°C - +60°C
- Weathenization IEC 60063 55/155/56 & IP67
» L P-ATRAW-NMP Thermal Shack US MIL-5TD 202, Meth.107 Cond B
20-1000MHz DC Blocked N Type M on Protected Vibration US MIL-STD 202 Meth.204 Cond 8
Shock US MIL-STD 202, Meth.213,Cond.|
RoHS Compliant ¥as
— Mating Lifa Cycle = 500
] i Recommended Coupling Nut Torgue| 7 to 10 in-lb
& S Unit Waight 0.25kpipc | 0.55ID
A "l Matarial Specifications
Componant Material Plating
Body Brass White Bronze
* LP-BTRAW-NMS Inner Conductor Male | Brass Silver
20-1000MHz DG Blocked N Type M on Surge Inner Conductor Female| Phosphor Bronze Silver
Cuter Conductor Brass White Bronze
* Al dimensions showm in nehes Coupling Nut Brass White Bronze
Insulator PTFE =
&1 TYPICAL RETURM LOSS (d5 s TYPICAL INSERTION LOSS (d8)
5@ oo
i 002
a0 — I ———a——ux—1 15 """""“".""'l""“—"-‘-.,-pw 2
Sss s gy Mt wm -
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LP-GTR-1) Series

® DC Pass Mulii-Strike Design

* Replaceable Gas Tube

® Broadband Bidirectional Design

® Lixcellent IL/RL Performance
Ouver the Entire Operating
Frequency Band

o Fully Weatherized Housing

® Solid Brass Construction for
Duralifily and Long Life

® [ncludes Universal Right Angle
Bracket Adaptor

ISOY BT Certified

Lightning and Surge Protection
Jfor The 21st Century™

Ll Times 'Pl.'DII'.'t'l‘ LG TRy series 5 an exceprional Brodd-
band DC pass dessggn lor ightming protection applicasons
rerpuiring PR oty o be seepplical o the electronics, (0 ermng
ofstanding surge perlormance the PG PR series s e per
fecn provstectiom solurion [or distribinnend aoienn sistems, wowe
misinied amplifiers, GPS swicms and other applicarions eguoir-
g PR pass circnitry. Phese devices exhibin custmding BF per-
Bomnamee wathy lgh surge carrent bamadling el ierstics and
comer a broad range Gf power handling reginrements from 50 10

3540 warts, lis Inlly weathenzed howsing mecting IPGT standayd

allinws Bo conatdlvesr s well s mdown mstallmion, The 706G DS

comree o 1vees v L nsed Fromm DO ool 25005011

B 2 fiee:
o | P-GTR-DFF [20Vde/S0W)
# | P-GTR-DFF-23 (2302 100W)
* | P-GTH-DFF-35 {250V d/SS0W)

716 DIN Female connectors on both sides - bidirectional
* | P-GTR-DFM (20D e/SOW)
# | P-GTR-DFM-23 (2300 ac/2 10W)

« | P-GTR-DFM-35 [350Vac/S50W)
716 DIN Male connector on one side & 716 DIN Femals
connector on the other side - bidinectional

246 (800) TMS-COAX ¢ www.timesmicrowave.com
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* LP-GTR-DFF
o |LF-GTR-DFF-23
» | P-GTR-DFF-35

DC Pass OIN Type FF

¢ LP-GTR-DFM
* LP-GTR-OFM-23
* LP-GTR-OFM-35
OC Pass DIN Type FM

: s %A i
& ¥ I ®
' et . - hd

Electrical Specifications

Impedance

S0

Frequency Rarge

DC-2500 MHz

YEWR/Ratum Loss

< 1.08:1 / <-28d6 {DC to 1000MHz)
<111/ <-26dB (1000 1o 2500MHz)

Insertion Loss

<0.1dB (DC-1000MHz)
< 0.2dB (1000-2500MHz)

Maximum Surge Current

20kA multiple (8x20ps wave-form)

Temp Rangs Storage/Operating

Parl Number, LP-(3TR- DOFF/DFM OFF-23/DFM-23 DFF-35/0FM-35
Impulse Sparkover | 500V (1kVius) | 700V (1kYips) BOO( kM ps)
Tum-on 0Vdc 2300Vdc A50Nde
Average Power S0 Watts 210 Watts 560 Watts
Protection Circuil OC Pass

Mechanical / Environmental Spacifications

-40°C - +85°C

Weathenzation

IEC 600GE 40/D85/21 & IP 67

Thermal Shack

LS MIL-STD 202, Meth. 107, Cond. B

Vitiration

'S MIL-STC 202, Meth.204 Cond.B

Shock

US MIL-5TD 202, Meth.213.Cone.|

FoHS Compliant

Yes

Wear/Maling Cycles 500 minimum

Recommended Coupling Nut Torque | 220 to 300 b-in

Unit Weight D4kpipt v 088D
Material Specifications

(omponent Material Plating

Body Arass "White Bronze

inner Conductar Mala Brass Silvar

Inner Conductor Female | Phosphor Bronze Silver

» Universal Rignt Angle Bracket Adaptor Washer Brass White Bronize
Coupling Nut Brass White Bronze
Al dlinersiong shogn m meles Insulator TRy =
f-Ring sllicong Rubbss =
511 TYPICAL RETURN LOSS(ct) 521 TYPICAL INSERTION LOBS dH
by ' - [
400 Lt ! ! 1060
A50 ; ‘q\ﬂwm i e b - P S b
5) O F A n
200 s s 1 : = o2 "
i £35 — =
ﬁﬁ - 439 -
onn | DR iAW [ gas Lori0OMHE

(800) TMS-COAX * www.timesmicrowave.com
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LP-GTR-N Series

® DC Pass Mulii-Strike Design

* Replaceable Gas Tube

» Badband Bidirectional Design

® Lixcellent [/ RL Performance
Choer the Entire Operaling
Frequency Band

* Fully Weatherized Housing

® Solied Brass Constuction for
Duralnlity and Long Life

o Includes Universal Right Angle , . . :
Bracket Adapto 3 2 Lightning and Surge Protection

{ for The 21st Century™

—
@)
LL
—
O
oC
0-
0p)
LL
=
—

Tl 1 JIIII‘.'E—PI‘!II{'.I"{: LF-GIR-N senes 1san exceptiomal roged-
Fraridd DG s desipm for lNghming profection applications
vegpuiring DE power 1w he supplicd o the elecironics, Cilenng
orngstanding surge performance, the LPGTRN serics is the per-
fecr protection solpton Lor distributed antenna systems, ower
monnted amplifiers. GPS systems ancd otier applications reoomr
ing 100 petss cirouiry, These devices exlalin onosanding BF pers
formance withe high surge corrend handling Chamctensies aml
comet i e ange of power handling veqoirements foam W
a0 wants, [is fully weatherized howsing meenng IPG7 stndad
allowes for eartelovr as well as ineoor installation. The X conne-
wir designs cover the entive fregquency spectram from [

o SO00M 1 L,

LP-GTH-M Sedas:

o | P-GTR-NFF 20Vde/S0W)
= | P-GTH-NFF-23 [230Vdc/210W)
» | P-GTR-NFF-35 (35 dc/S50W)
N Female connectors on boeth sides - hidirectional
s | P.ETR-NFM 20V dc/50W)
* | P-GTHR-NFM-23 (230Vdo/210W)
= | F-GTH-NFM-35 BSVde/S500W)
M Male connector on one side & N Female connector an the

TrHMES_w;ﬂuvasvmas ather side - pidirectional
A Amphincd Cemnipny

248 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications
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S Impedance 500
Hpera , Frequency Range DG-3000 MHz
| . <TI0 [« - ]
1~ | EL i
el Insertion Loss < 0,268 {1000-3000M2)
= |P-GTR-NFF Maximum Surge Current 20kA multiple (8x20ps wave-famm)
« | P-GTR-NFF-23 Part Number. LP-GTR | NFRAAW NFF-23/NFM-23 | NFF-35/NFM-35
* | P-GTR-NFF-35 Impulse Sparkaver | 500V (IkVips)] 700V (1kMYus) | 80OV (1K us)
OC Pass N Type F/F Tum an a0Vdc Z30Vdc 350Vde
Avarage Pawer 50 Watts 210 Watts 550 Watts
- =z Pratection Circuit 00 Pass
' H"ii = | Mechanical / Environmental Specifications
A Temp Range Sterage/Qperating -40°C - +B5°C
sty = Weatherizatinn IEC 60068 40/085/21 & IPET
« LP-BTR-NFM Therm.al Shock US MIL-5TD 202, Meth 107, Cond B
v LP-BTR-NFM-23 Vibration US MIL-STD 202, Meth.204,Cond B
o [ P-GTR-NFM-35 Shock US MIL-3TD 202, Meth.213.Cond |
DC Pass N Type F/M RaHS Gompliant Yesg
: Wear/Mating Cycles 500 minimum
5 .._ 3 Recommended Coupling Nut Torque |7 to 10 1b-In
= e . |unit Weiaht 0.2kgipe 4 044l
1Y JANt—NF g Material Specifications
@ TR o fle A f: 1 Component Matenial Plating
D . T W Y Boty Brass White Bronze
e Inner Canducior Male | Brass Silver
Sy inner Conductor Phosphor Eronze Silver
* Universal Right Angle Brackel Adaptir Washar Hrass WWhite Bronza
“AIE Drensicnz sl in idhos Gﬂuplln{r hut Brass White Bronze
Insukatar TP -
O-Ring Silicone Rubber i
311 TYPICAL RETURN LOSSH0) 521 TYPICAL INSERTION LOSS (f)

w""wﬂv
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£

LP-STR-D Series

» )0 Blocked for Suprernior Surge
Protection

® Mulii-Strike Caprabilily

o [ligh Peoiver Rerloed

o High Surge Currend Raling

& Onulstandimg TL/RE Charactenstics

® lixcelfent PIM Pervformance

& Flly Weallierized ffa‘.l.l."-."u_g

o Solid Brass Construction fin
Dwralility and Long Life

Lightning and Surge Protection
for The 21st Century™

[T Times Protect™ LESTR-1D high perlormance senes (s anexoep-
ticmal DC blow kel design For outstanding sorge perfommance. The
enprerinting b nhy of SO0MILA2500M Tz makes ihe LP-STR-D
senes sunable tor a broad range of applications, Wil its R
lent passive miermasdulation performance, oustanding RE perfor-
mande over the enhite operating Band and superior power han-
dlimg capubiliny, the LP-STR-D producs Family s unequaled. Tis fnlly
wentherized honmsimg mecting 7 standad allews Tor ontdoer a6

well as wndoor mstallaton

LP-STH-D Seres:

* LP-STR-DFF
716 DIN Female conneciors on surge and protected side

= | P-STR-OMP
716 DIN Male connector on protecled side with 716 DIN
Female connector on surge side

= LP-3TR-DMS
716 DIN Male connector on surge side with 716 DIN Female
connectar on protected sids

7I.T f M E 5 MICROWAVE SYSTEMS

250 (800) TMS-COAX ¢ www.timesmicrowave.com
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J 1
i

* | P-STH-OFF
800-2500MHz OC Blocked DIN Type F/F

= LP-5TR-DMP
800-2500MHz OC Blocked DIN Type M on Protected

=1

= | P-STR-OMS
B00-2500MHz DC Blocked DIN Type M on Surge

* Al djrmensions showd 0 inches

11 TYPICAL RETURN LOSS (dE)

Electrical Specifications

Impedance

500

Frequency Range

800-2500 MHz

VYSWR / Beturn Loss

21 131 f «-24dB (BO0-840MHz)
<1111/ <-26dB (B40-2500MHz)

Insarlion Loss <0148
Average Power 700 Waits
FIM <160 dBc

Maximum Surge Currem

S0kA (B/20us wave-formj

Reslduai Pulse YVoltage

< 100V (B0kA B/20us wave-form)

Residual Pulss Voltage

< TV [ARMZRA T 245082005 vas-lom)

Energy Throughput Rating

< 1nd (dkWeka 1. 2508 lus wavefam)

Protaction Circuit

Temp Range Storage/Operating

DC Blogked

Mechanical / Environmental Specifications

-40°C - +85°C

Weathenzation

IEC 60068 55/156/56 & |PGT

Thermal Shook

US MIL-STD 202, Meth 107 Cond B

Yibration Us MIL-STD 202, Meth 204.Cond.B
Shack US MIL-STD 202, Meth 213 Cond |
RoHS Compliant Yes
Mating Life Cycle > 500
Recommended Coupling Nut Torgue | 220 to 300 |b-in
Lnit Weignt 0.8k 1.3210
Material Specifications
Compaonent Material Plating
By Brass White Bronze
Innar Conductor Male | Brass Sllver
Inner Conductor Female] Phosphaor Bronze Silver
Goupling Nut Brass White Bronza
Insttator PTFE e
0-Ring Silicone Rubbar k=

i1 TYPICAL INSERTION LOSSidt}

000N . i1

!

-

= i ..-é. .08 |- F : T
L el 807 ﬁﬁa;‘ld-l ﬁi% E{.—iiﬂi u;ll
s T 236N

(800) TMS-COAX * www.timesmicrowave.com
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Times_ Protect

HE

LP-STR-N Series

s fovnellent PIM Ferformanae
o (hitstanding 1L/RE Characleristics

® DO Blocked for Supevior Surge
erformanee

—
@)
LL
—
O
oC
0-
0p)
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=
—

® [Tigh Swrge Current Raiing

o Broadband Multe-Strike Desigr

o High Power Reuled

* Fully Wealhevized Howsing

o Solied Brass Construction for
Drvadility and Long Life

Ligfrﬁr.*mg and Surge Protection
for The 21st Century™

The Times Protect® LP-STH-N high perdformance senes |s an
exceptional DG hlocked design for supenor surge perfor-
mance, capable of withstanding multiple lightning strikes. The
operating band widtn of 800MHz-2500MHz makes the LP-
STR-N series suitable for a broad range of applications. With
s excellent passive intermodulation performance, outstanding
AF performance over the entire operating band and excellant
power handling capability, the LP-STR-N preduct family is
unequaled. Its fully weatherized housing meeting IPG7 standard

allows for cutdoor as well as indoor installation.

LE-STH-M Series:

= | P-STR-NFF
N Female connectors on surge and protected sides

* LP-STR-NMP
M Male connector on protected s:ide with N Female
Connector on surge sigle

* | P-STR-NMS
M Male connector on surge side with N Female connector on
protected side

T?ME S MICROWAVE: SYSTEMS

252 (800) TMS-COAX ¢ www.timesmicrowave.com
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= LP-8TR-NFF
8O0-2500MHz DC Blocked N Type FiF

s LP-5TH-NMP
B30-2500MHz DU Blocked N Type M on Protected

* LP-STR-NMS
800-2500MHz DC Blocked N Type M on Surge

*M dimensions shown iy inches

Impedance

500

Frequency Range

800-2500 MHz

VSWR/Return Loss

<1731 <2408 (800-840MHz)
< 1.1 [ «-26d48 (340-Z500MHz)

Insertion Loss < {1.1¢B

Average Power 500 Watts

Pl <160 dBc

taximum Surge Curremt SOKA {Bx20us wave-form)

Residual Pulse Valtage

< 100V (50KA 8x20us wave-form)

Residual Pulse Voltage

< IV (ARVIRA 1 250V Be20ys wave-form)

Energy Throughput Rating

< 10 (4RVI2kA 1 2B 00S wani-fomm)

Protection Gircuit
Mechanical / Enviro

Temp Ranga Storage/Operating

DC Blocked
nmental Specifications

-40'C - #85°C

Waatharization

IEC 60068 55/155/06 & IPET

Thermal Shock US MIL-STO 202, Meth 107 Cond .8
\ibration US MIL-5TD 202, Meth.204,Cond B
Shotck US MIL-STD 202, Meth 213.Cond |
RaHS Compliant s

Wear/Mating Cycles 500 minimum

Recommended Colpling Mot Torque

7 o 10 in-lb

Linit Weight 0.53kg/pc 11710
Material Specifications
Component Material Plating
Body Brass White Bronze
Inner Conductor Male | Brass Silver
Inngr Conductar Female| Phosphor Bronze Silver

Coupling Mut Brass While Bronze
Insulator FTFE ]
(-Aing Silicone Rubber e
511 TYPICAL RETURM LOSS (R g1 TYPICAL INSERTION LOSS (d3)
0 =] aze
50 E ' £l B i T - = = = wid
= i —— i s S o e A" o
500 i if funa e e e e i )
e . — 008 - — — 2 ! -
. = Lo 34 - ‘-_I*'_—\_.-_il.'—él.-__l— [
2 | Snnn £ Bop2ie B B Sl
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Timesf Protecf

LP-STRL-D Series

o Long Term Evolution (LTE) and 7060
Mtz Pulilic Safety Afsplications

* Fxcellent PIM Performance

& Outstanding I/ REL Characteristics

= DC Blacked for Superion
Swvee Pevformance

e [High Surge Cuveend/Power Rated

o Brewdlbeneed Mulli-Strike Design

» Fully Weatherized Housing

* Solicl Brevs Construalion fin
Dvalalety and Long Life

—
@)
LLI
—
O
oC
0-
0p)
LL
=
—

Lightning and Surge Protection
for The 21st Century™

e Times Protect™ high pecformance series is an exceptional
I Wlockedd design o oustanding surge pecformance. capalbile
ol vathstnding moultiple hghming siikes. The openuing band
witlthy of GROM L2005 FTz makes (he LP-STRLADY series saiibile
tor o broad ange ol apphcabons, Phis design covers the TO0MH 2
Banel for Mublic Salery Senices as well as LTE (Long Term
Evoluticn) applications. Wit ac's exeellenn possive intecmioduls-
non perfommance, vuistoding BE performance over the ennre
opersting Bamed and supenor power laudbing capalsliny, the LP-
STRE-Y product Lamaly i omegualed. s tolly weatherized
lostsing meemny IPGT stodard allows (o Ouedoar s well as

ialemsr imstallation.

* | P-STRL-DFF
716 DIN Female connectors on surge and prolected side

= | P-STAL-DMP
716 DIN Male connector on protected side with 716 DIN
Femaie connector on surge side

» | P-STAL-DMS
716 DIN Male connector on surge side with 7168 DIN Female
connector on protected side

WTIMES scoomvesrerens

Al Amipliene

254 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications

Impedance 500
Frequency Range 680-2200 MHz

., <1131/ <2408 (680-T00MHz)
VSWR / Retumn Loss 111 | <26d8 (700-2200MHz}

—
O
LL
—
@)
o
0-
p)
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=
—

e Zam Insertion Loss < (0,148

o S;’HL DF-: = Average Power 700 Watts

PIM <-160 dBc
R0 200N I Mackhd.DIN: Tyme ¥ Maximum Surge Current SOkA (82005 wave-form)

Residual Pulse Voltage < 100V (50kA B/20ps wava-larm)
Residual Pulse Voltage < T4 (4KW2RA 1 26502 0s wave-form)
Energy Throughput Rating < Trul (ARVIZRA 1. 250782 00s wanes o)
Protaction Circuit DC Blocked

Mechanical / Environmental Specifications
Temp Range Storage/Operating -40°0 - +85°C

Weathenzation IEC 60068 55/155/56 & |PET
* LP-STRL-DMF Thermal Shock US MIL-5T0 202 Meth 107 Cond B
680-2200MHz DC Blocked DIN Type M on Protected Vibration US MIL-ST0 202. Meth 204 Cond B
Shock US MIL-STD 202 Meth.213,Cona.l
RoHS Complant Yes
e g Mating Life Cyele > 500
£ (aon o = Recormmencied Coupling Nut Torgue | 220 ta 300 18-in
31 Uit Weight DBkg/pc 1.321h
& Material Specifications

AL . Component Material Plating
* | P-STAL-DMS Body — - Efass :n!'lhltﬂ Bronze
680-2200MHz DC Blockéd DIN Type M on Surge innec LONGUELOT iale: | Jas SEVEE
inrer Conductor Fhosphor Bronze Silver
okl Gt sl indnhes Coupling Nut Brass White Bronze
[risulatar PTFE 4=
0-Ring Silicone Rubber =
s TYPICAL RETURM LOSS i) st TYPICAL INSERTION LOSS (dB)
iy I — p— — _ I el I ]
JHLD + { 090 |
200 - 4 : 4 1 L -] ft"(ﬂ -r“_
Sy — ot —— - . 1 1=-] = - T — g e —
;'I;l : : .:. : 7-.:-_-. I. : - :.-\.H‘_J. - L; Ilnl‘\k‘ﬂ | mlw.fﬁilllr iil"w"\'ﬁﬂrwm‘# \rll"'r"q'l'h'
£ | | | | | ) ) ot I }
- } 4 ' 1 \ 08 4
T — | T 1 |- o, | o ..n-c—ik—lﬂ- i T - e —
300 | o oo i Seppzis | oo [ N A YT
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i

LP-STRI-N Series

s Long Term Eu ution (L1TE) awd 7060
MHz Public Safety Applications

s Fxeellent PIM Performance

o Chitstanding [L/RE Charvacteristics

* DO Blocked for Supevior Surge
Performanee

s High Surge Gurrend /Power Rated

o Broadbawd Multi-Stvike Desion

* Fully Weatheazed Housing

o Solid Brass Construction [

Dvirsbitity il bt £ifo Lightning and Surge Protection

Jor The 21st Century™

1T Timies I‘J‘nu'n'mI LE-STRI-N Ingh performianre series i an
excepdional DO Dilocked design for ontstandang sorge perfor-
maanse e, capualile of withstanding moalple Gglaming soikes. The
operatng hand wildth of G80MTG: - 22000 1 e makes the TESTRE-N
series suitalde for o Drded range o applications, This desipn covers
e FOOMH 2 Band ton Public Safery Servces as well as LIUE (Long
lerm Evilution ) applicadions, With s excellent passive imtenmeil-
nlticm perfommance, omstinding BF perfomamee over the ennre
opreraning bandd and superior power handling copaliling, the
LPSTRL-N prodoct umily s onegoaled, s ully weatherizsed oos
g ety [IPOT standard allows for cnntilocr as well a5 mdodn

sl Lt

P-STHEL- i

* | P-STHL-NFF
M Female connectors on surge and prolected sides

s | P-3THL-NMP
M Male connectar on protected side with M Female connector
on sume side

» | P-STAL-MMS
M Male connector on surge side with N Female connectar on
protected side

-iﬁ-{ﬂl" o s .l-_ﬂ"'_lfﬁf‘.{*:ﬂ'l VE SYSTEMS
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[ Impedance 500
_ g Frequency Range BB0-2200 MHz
I <1131/ «-24dB {680-7OH0MHz
. L (©) il <111 | <2608 (?D&EE&DMH:IE}
h o Insertian Loss < 01dB
P menes Average Power 500 Watts
G80-2200MHz DC Blocked N Type F/F b <1600Bc
Maximum Surge Currant 50kA (Bx20ps wave-farm)
= 1) Residual Pulse Voltage < 100V (50kA Bx20ys wave-form)
Rasidual Pulse Voltage < TV [ARWERA 1 208 0)s wave-form)
z Energy Throughput Bating < Ind {ARVI2RA 1 2000 0s wave-fom)
o Protection Cirguil DC Blacked
g Mechanical / Environmental Specifications
Temp Range Storage/Operating A0°C - +B5°C
o LPSSTALNMP Weatharization |EC 60068 55/155/56 & P67
4 Thermal Shock US MIL-5TD 202, Meth. 107 Cond B
680-2200MHz OC Blocked N Type M on Protecizd Vibration US MIL-STD 202 Math 204 Cand B
Shock US MIL-5TD 202, Meth.213.Cond |
RoHS Compllant Yag
Waar/Mafing Cycles 500 minimum
' Recommanded Coupling Nut Torgue] 7 to 10 in-Ib
3 Umit Weight 0.53kape / 1.710
| T Material Specifications
s LE-STRL-NMS Component Material Plating
GA0-2200MHz DG Blocked N Type M on Surge Body Brass White Bronze
* Ml dimaisions shown 0 Inihes Inner Canductor Male Brass Silver
Inner Conductor Female| Phosphor Bronze Silver
Coupling Nt Brass Whitz Bronze
Insulator PTFE o
0-Ring Siliconz Rubber =
s TYPICAL RETURN LOSS (df) @1 TYPICAL INSERTION LOSS (df
o i
Leai] _.___;_ _ __:_- L1 ._ == = ::-,I‘I?
H== = B [ o e e e e e
ropd] 1T foy T e ey Pt — i e st et ey
#30 " — e = & * d | N — - e -
D ) e— o R 1 Se— . S—
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LP-STRH-N Series

e Excellent PIM Performance
o Chulstanding [L/RL Chevactevistics
. a’_)f.’ Blocked foy Superior Surge
Perfarmance
» High Swipe Curient Raling
o Hroadband Multe-Strike Design
o Higl Prver Rafed
 Fully Weatherized Hinising
o Solied Brass Construction fin
Duralrlily and Long Life Lightning and Surge Protection

for The 21st Century™

The Times Protect™ LP-STRH-N & an exceptional DO Wlocked
dlesign for supetior surge perlormance, capalde of withstnding
mutltiple Tighiming sivikes, The apeting band wadoh of TO0MH -
ST Hz makes the LP-STRE-N suitalde Lor a broad range of
applications. With 1s excellens passive o ermodubation perfir-
mance, outstarilmg BF perdormance over the entire operanng
Bramed amved ece Hemt prawer Bamadlng « .II":I.IlIIl.II‘-. the LIS TRE-N
proelimet s poegqualed. D folly weatheriged housing meciing 1PA7
stantharel allows for ontdoor as well as indoor mstallaon.

s | P-STRH-MFF
M Female connectors on surge and protected sides

s | P-STRH-NMP
N Male connactor on protectad side with N Female
connactor on surge sida

* LP-STRH-NMS

N Male connector on surge side with N Female connactar
on protected side

258 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications

Impedancs 500

Frequengy Hange FO0-2704 MHz

< 1.2 / <2448 {TO0-B40MHZ)
<111 (-26dB (B40-2T00MHzZ)

VEWR/Rsturn Loss

—
O
LL
—
O
oC
0-
0p)
LLI
=
—

Insertion Loss < (.1dB

s | P-ETRH-NFF IﬂIUEIEL}'E Powar R0 Watts

T00-2700MHz DG Blocked N Type FF PilA <-160 0B

Maximum Surge Current 50kA [Be2Ops wave-form)
Residual Pulse Voltage < 100V [50kA 8x20us wave-Tomm)
Rasidual Puise Voltage < IV (dRiERA 1 2vE0Batus wave-form)
Eneryy Throughput Rating < Tred (R 2RA 1 250 0us wanedfonm)
Protzction Circult DG Blacked

Mechanical / Environmental Spacifications

Temp Range StorageDperating -A0°C = +85°C
« | B-STRH-NMF 1:"I'Eﬂ|r1l’."l'l-liilfil:fll'l IEC GO06HE 551156/56 & 1PET
700-2700MHz DB Blocked N Type M on Pratected |hanr§i ahock s MIL-5TD 202, Meth. 107, Cond. B
Vibration 15 MIL-5TD 202 Math 204 Cond B
Shock S MIL-570 202 Melh.213,Cond.|
pr— I l RoHS Compliant Yes
Lisd sty | i WeaarMating Cycdes S00 rrsnimum
Recommendad Coupling Nut Targue| 7 ta 10 in-1b
Unit Weight 0.53kp/pc 117k
Material Specifications
* LP-BTAH-NMS Component Material Plating
TO0-2700MHz O Blocked N Type M on Surge Bory Biriss White Bronze
* M| i reshanis i i indches inner Conductor Malg | Brass Silver
{nner Condictor Famale| Prosghor Branze Sllver
Coupling Nut Brass White Bronzg
Insulator PTFE =
0-Ring Siligans Rubbar s

51 TYPICAL INSERTION LOSS

EEESESEESST

-aem
e
008
e
LF ]
T
-0
-anoe
gl
b
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TimesfProtecf

LP-STRH-4.3-10 Series

e Fxcellent PIM Performance
o Chufstanding IL/RL Characleristics

* DC Blocked for Superior Surge
Pe L‘r._lrl“-' Ty

o [igh Surge Current Raling

o Hroadband Multe-Strike Design
o Hioh Prver Rafed

« Fully Weallwrized Hinsing

» Solvd Brass Construelion fin
Drarabulity and Long Life

IS0 W Centified

Lightning and Surge Protection
Jor The 21st Century™

The Times Protect™ |P-STRE-L3-10 series 5 @n exceptional D4
Dbk dlesign Dor superion surge perlormuance, cupabile of
withataiding mulnple lighining sivikes, The operating Duod
widlthy o FOOM Fz-27HIM iz makes the LP-STRE-LS-1 saitble
fowr s breevadd vange af applications, With is excelleny passive
witerm o binon performance, oustanding BF pedormance
ower the entive: operating: band and cxcellent power handling
capabitiey, the TPSTRESLS00 prodnet s anegualed. s fully
wieatheriacd honsing mecting PG atamelard sllows for oot o

@5 well as mdeor insenlamon

LP-STHH-4.3-10 Series:

* LP-STRH-43FF - 4,3-10 temale connactor on surge and
protectad side

* LP-STAH-43MP - 4.3-10 male connector on protected side
with 4.3-10 female connector on surge side

* | P-STRH-43MS - 4.3-10 male connector on surge skde
with 4.3-10 temale connector on pratected side

(800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications
Impedance 500
Frequancy Range 7O0-2700 MHz

VEWRMRelurn Logs

1151 /<2448

» LP-§TRH-43FF

Insertion Loss < D18
Average Power 750 Watls
PIM <160 d8c

Maxirurm Surge Current

S0uA (Bx20ps wave-fomm)

TSR
G CTAAT "||

Fesidual Pulse Valtags

< 100V [50kA Bx20ps wave-torm)

Resldual Pulse Valtage

< TV (4RVE2RA 1 SR s v form)

Enzray Throughput Rating

< T (4RVIZiA 1 DB wave-fom)

Protection Clicuit

OC Blocked

Mechanical / Environmental Specifications

Lok | Temp Range Storage/Dperating -40°C - +85°C
Weatherization |EC D068 55155/56 & IPET
Theermal Shock U5 MIL-STD 202, Meth, 107 Cand.B
» LP-5TRH-43MP Vibration 1J5 MIL-STD 202 Meth 204, Cond B
Bhock IS MIL-STC 202, Meth.213 Cond,|
RoHS Compliant Yes
WeaarMating Cycles SO0 minimum

-
ATk s |
N ! [ pmsanen || . [l

Recommendsd Coupling Nut Torqui

a0 In-1b

Unit Weight

0.53kppe 11718

« LP-5TRH-43M5

* M) direnssnis slkown i inclas

Material Specifications
Component Material Plating

Body Brass White Bronze
Inmer Conductor Mate | Brass Sllver

Inner Conductor Female| Phasphor Bronze Silvar

Coupling Mut Brass Whita Bronize
Insutlator PTFE =

0-Rinp Slllcone Aubber o

i TYPICAL INSERTION LOSS

(800) TMS-COAX * www.timesmicrowave.com
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LP-GPX-05-N Series
.I'.. J'r1 .I’.:' k:::_ f ? I;:.p'l"‘i f’h’_ﬂf.r-'r'hu

o Biclarvetioned Filler Besed Desag
- Oudstanding HL/RL Claractenstics

DC Blogked Rl peeth fon: Sufoereen
I’F'J‘ Iflr.rj T

o Solid State DO Path Protection Cireuit
s Fully Wealherized Honsi

ISO 9001 Certified

H 3 ijl 3%

Lightning and Surge Protection
for The 21st Century™

Il LP-GPX-05-N high perfvfmance series is an excep-
tional DO pass design (or protection ol GPS receivers
reguiving up N 3Yde power to be supplied on e cenler
pin.

While the BF path is DC blocked, the based DC valtage
protection circort nses Solid Smre protection technology
to prowvide nnsurpassed surge performanee. The LP-
GPX-05MN series olfers |||lhl.|r'|l|'lt|g Insertion Loss pmd
Retrn Lass chavacternistics over the DTOD62000M Ho
Iranad, making a suwipable for protecioen ol commerenl

and military GI'S, as well as other appheations in ilis

Banidl,

Uinlike competiive protectars, the white bronee  plated
constrinction of the LP-GPN-05-5 serics ehmimates
potential galvani corrosion issues and provides long Lif
m hostile onvironmenis, The ully weatherized housing
is sealed o IPGH allowing for oontiloor as well as indoor
imstallation,

P-GPX i

- LP-GPX-05-NFF
M Female connectors on surge and protected sides -
bidirectional

= LP-GPX-05-NFM
M Male connector on one side & N Female connector
on the other side - bidirectional

262 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications
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Impadantce 500
Frequency Range 1000 - 2000 MHz
VSWHr Retum Loss 1.2:17 <2048
Insertion Loss < (.1d8
Average Power 50W
Maximum Surge Gurrent TORA muttiple (1 25082045 wave-fom)
Turm on-Yoltage Ve
Aesidual Pulse Voltage < 12V [BRV3RA 1 2E0EE NS wWave-fomm)
* LP-GPX-05-NFF Enrgy Throughput < 1104
1000 = 2t00MHZ N Tyge +7F Protection Circult OC Blocked RF Patlvold Stte DG Pass

Mechanical / Environmental Specifications
Temp Range Storage/Operating -40°G - +85°C

e, Weatherizatian IEC 60529 IPRS
o in - Ao L e
- e Thermal Shock US MIL-8TD 202, Meth. 107, Cond B
g '1@ L Vibration LS MIL-STO 202, Meth.204,Cond B
il = ,‘z__._:_?) H.i. b =] Shock US MIL-5TD 202, Math.213,Cond |
e il RuHS Carmpliant Yes
s 5 i Mating Life Cycle > 500
: 0 7-10in-b
* LP-GPX-05-NFM Material Specifications
1000 - 2000MHz N Type F/M Component Material Plating
Body Aluminum White Bronze
* Al imensions shown ininclas Connector Housing Brass White Bronza
Inner Conductor Male | Brass Silver
Inner Conductor Female] Phosphor Bronze Silver
Coupling Nul Brass White Bronze
Insulalor PTFE =
0-Ring Silicone Rubber =

=115z TYPICAL RETURN LOSS =21 TYPICAL INSERTION LOSS

(800) TMS-COAX * www.timesmicrowave.com 263
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LP-GGPX-05-8 Series
1.1, 1.2 ¢& 1.3 GPS Protecton

o [Lidivectioned Filter Besed Disigrn
- Chulstanivng HL/RE Charaelerstics

DC Bluched RI J|IJ'rlr|lllrll s T T

Perforitence
b ."'Inl"-'lrfr'n’r .H‘J‘h‘jr Fjrl . ri Ih'lrlll]' ||”.'I'.-'.'I|"-" feerme Coan il

. .I".H ||I|'I'|I 1 E .|"'1'|'|'..I|l.|'r YRS |ll lJI .l'l'l'l'nI ‘.IH‘__L:'

ISO 9001 Certified

Lightning and Surge Protection
for The 21st Century™

The LP-GPXAG5-5 lugh performance serwes 1% an excep-
tonal 1D [ritss ihesign for proveciion ol LPS recewvers
rerpurring up to 5Vile power to be sopplicd on the centen
pie.

While thie BF pathois DC Dlocked, the biased DO voltage
protection circnit uses Solid State protection wechnology
to prowide unsorpassed surge performance, The LP-GPX-
53-8 series allers outstandime Tnseruan Loss and Beturn
Loss characteristics aver the THOO-2000M1TT: band, making
it suitabile for protection of commercial and military

GFPS, as well as other applications in this band,

Uinlike competiive protectors, chie white bronze  plared
construction of the LP-0PX-05-%8 serios climinates
J'mu-nlm] g,lik‘.lllil' COorrosion msues anid prm'i:iva long hife
in hostile environments, The fully weathernzed howsing 1s
wisaled] 10 TPRA .||||,|4.l.'l||!_l, Vg aitid ooy a5 well as il oior
installanon

PX ri

« LP-GPX-05-5FF
SMA Female connectors on surge and protected sides -
bidirectional

= LP-GPX-05-5FM
SMA Male connector on one side & SMA Female
caonnector on the other side - bidirectional

264 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications

Imipadance 00
4 Frequency Range 1000 - 2000 MHz
2 VEWHR/ Retum Loss 1.2:1/ <-20dB
d Insertion Loss < (0.1dB
; Average Power Sow
oy brisiisd 3 Maximun Surge Current 10KA multiple (1. 260/8:200s wave-form)
Tum an-Yaltage Alde
Fesidual Pulsa Voltage < 12V [BkV/3IA 1 250/ B s wave-form)
* LP-GPX-05-SFF Energy Throughput < 110
1000 - 20000Hz SMA Type FiF Protection Circuil DC Blocked FF Path/alid State OC Pass

Mechanical / Environmental Specifications
Temp Range Storape/Operating -40°C - +85°C

L] ( Weatherization IEC 60529 |PBS
= L 1 | Tharmal Shock US MIL-5TD 202, Meth 107.Cond B
Vibration US MIL-8TD 202, Math.204,Cond B
Shock LI5S MIL-5TD 202, Meth.213,Cond |
RoHS Compliant Yes
Mating Life Cyclz > 500

Fecommended Coupling Nt Torque |3 - 5 in-lby
Material Specifications

= LP-GPX-05-5FM

1000 - 2000MHz SMA Type F/M Component Material Plating
Body Aluminum White Bronze
*A dinsnsions shasm i mches Gouachy Hﬂllsil"-ﬂ frees Ll ALl
v Inner Gonductor Male | Brass Silver
Inner Conductor Female] Phosphor Bronze Silve
Coupling Mut Brass While Bronze
Insulatar PTFE o
0-Ring Silicane Rulber g

s1isz: TYPICAL RETURN LOSS 521 TYPICAL INSERTION LOSS

(800) TMS-COAX * www.timesmicrowave.com 265
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LP-GPX-05-T Series
1.1, 1.2 & 1.3 GPS Profecton

o Biclarvetioned Filler Bosed Desig
- Oudstanding 1L/RL Claractenstics

DC Blocked R paeth fon: Sufovreen
.F’l"rlflr.rj AT

o Solid State DO Path Protection Cireut
s Fully Wealherized Hous

ISO 9001 Cortified

Lightning and Surge Protection
for The 21st Century™

e LP<GPX-05-T Ligh perlormance serics i3 an exdep-
tonal DG pass design (o protection of GIFS recevers
redquiring up lo BVide powes 10 be supplicd oo the dente
pin

While the RF path is DC blocked, the ased DC valtage
protecton circnit nses Solid Stake protecoon techwology
o provide wnsurpassed sorge performance. The LI
GPR-05-T series aflers ontstnding Insertion Loss and
Retirn Loss charactenistics over the 1000-2000M Hz
band, making o suitable for protecoon ol commereial
andl military GPS, as well as other applications in this
bl

Unlike competitve protectors, the white brovee  pliterd
constrician ol the LLP-GPX-05%T sermes eliminates
potentml galvanic corvosion ssaes amd provides long life
m hostile environments, The Tully weathevieed hiousime
is sealed o PG5 allowing [or ontdoor as well as indoor
mstallarion

P- - rigs:

« LP-GPX-05-TFF
TNC Female connectors on surge and protected sides -
bidireclional

» LP-GPX-05-TFM
THC Male connector on one sida & TNC Female connectar
on the olher side - bidirecional

266 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications

Impedance 300
ﬂenw Ranga 1000 - 2000 MHz
VSWR/ Rewmn Loss 121/ <2008
Inserion Loss < 0,7dB
= Average Power sow
| Maximum Surge Cunent 10kA mulgple (1 2x50BE01s wave-Tam)
Turn cr-Voltags GVde
Hesidual Pulss Vollage < TV [EVARA 1 2EWEE00S weave-fomm)
* LP-GPX-05-TFF Energy Throughput < 110p)
7000 - 2000MHz TNG Type F/F Protection Clreuil DC Blocked AF PattySolid State DO Pass

Mechanical / Environmental Specifications
Temp Range Storage/Dperating -40°C - +85°C

T — Weatherization IEC 60529 IP65
. L Thermal Shock US MIL-STD 202, Meth. 107 Cond.B
| & Vibration US MIL-STD 202, Meth.204.Cond B
P - Shock U5 MIL-GTD 202, Meth.213 Cand.|
=y HoHS Compliant Yaz
B8]l Maling Life Cycle > 500
Recommended Coupling Nt Torqee. |4 -8 in-o
* LP-GPX-05-TFM Material Specifications
1000 - 2000MHz THE Type FM Compangnt Matarial Flating
Body Aluminum White Bronze
“ 2] eliramsinne e (7 mehes Connector Housing Brass White Bronpzs
Inner Conductor Male | Brass Silver
inner Conductor Female] Frosphor Bronze Silver
Coupling Mut Brass YWhite Bronze
Insulator PTFE sy
O-Ring Slitcone Rubber BE

sisr TYPICAL RETURN LOSS 521 TYPICAL INSERTION LDSS

(800) TMS-COAX * www.timesmicrowave.com 267

—
O
LLI
—
@)
oC
0-
0p)
LLI
=
—




—
O
LLI
—
O
oC
o
0p)
LLI
=
—

7F|' IMES microwavE sysTEms

Times$Protect
I

LP-GTV-N Series

* DC Pass Multi-Strike Design

* Broadband Bidirectional Design

» Lxcellent IL/RL Performance
Ouer the Entire Operating
l'requency Band

* Fully Weatherized Housing

* White Bronze Plated for
Durability and Long Life

IS0 9001 Ceriified

Lightning and Surge Protection
Jor The 21st Century™

he Times-Proteat® LPGTV-N series bsan exceptional broad
Tl TR s design For Tightoing [T o :||Jir||r':|l1n|h
redinring D power to be supplied to the electronics, These
devices exhibin vnsunding BF pevformance with high suege
courrent landling chamctensiies and cover a broad mnge of
applications requining up to 150W of RE power handling. lis
lually wearherized hovsing aneeting IPG7 standard allons G oni-
tloon as well as indoor installation. The N comnecionr designs

cover the entne Frequency spectrum frony DO through

T2

- -M Sen

» LP-GTV-MNFF {150W}
M Female connectars on both sides - bidirectional

® LP-GTV-MFM (150W)
N Male connector on one side & N Female connactor on the
other side - bidirectional

268 (800) TMS-COAX ¢ www.timesmicrowave.com
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A i
SRR

* LP-GTV-NFF
DG Pass N Type FF

» LP-GTV-NFM
DC Pass N Type F/M

+ Grounding Ring

" A3 Thmensoms ghown ) inches

@i TYPICAL RETURM LOSS

Ao,

Electrical Specifications

Impedance

500

Frequency Range

DC-7000 MHz

VESWR/Returm Loss

= 1.2:1 { <2048 [DC-6700MHz)
= 1,311 / «-17dB (6700-TO00OMHz)

Insertion Loss

< 0.2dE [DC-6700MHz)
< (1.3dB (6700-7000Mnz)

Maximum Surge Current

10kA multiple (Bx20ys wave-form

Impulse Sparkover 700 (1kWs)
Tum on 180vde
Averape Power 150 Watls
Protaction Gircuit DC Pass
& A d (] gl fai dllit
Temp Range Storage/Operaling ~40°G - «85°C

Weatharization

IEC 60068 40/085/21 & IPGT

Thermal Shack

US MIL-5TD 202, Meth.107 Cor

Vibration US MIL-5TD 202, Meth,204,Cor
Shack US MIL-5TD 202, Meth.213,Cor
RoHS Compliant Yas

Wear/Maling Cycles 500 minimum

Recommended Coupling Nut Torque | 7 to 10 li-in

Linit Weight

1.41 oz / 40 grams

Material Specifications

Component Materfal Plating

Body Aluminum White Bronze
Inngr Conductor Male | Brass Silvar

innger Conductor Phosphor Bronze Silver

Washer Brass Whilz Bronze
Coupling Nut Brass White Branze
Insulator FTFE o

0-Ring Silicone Rubbear =

521 TYPIGAL INSERTION LOSS

40
120
A0
0
R0

0

R
-0
g
-0

am Tt

LA
i
£t}
on
e
Lok

2
a4l
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LP-GTV-T Sertes

* DC Puss Mulli-Strike Design

® Broadband Bidirectional Design

'f‘.'.i':"r*ffﬁ-'frf I T il. Per ﬁ'.n L rece
Crier the Entrre Operating
lrequency Bane
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o lfully Weatherized Housing

o White Bronze Plated [
Duralnlely and Long Life

Lightning and Surge Protection
Jfor The 21st Century™

The TimesProwect® 1 PGTVT serivs i an exceptinmal hrogad
Bl DC pass design for Bighiming protection applicasions
recpiring DE pesver 1o e sapplied o the electmmics. Thies:
dovaces exhibat omstnding BRF pevformance with lugh sarge cor-
v hamdlimg characerisiies aml fover @ Weoad range of appli-
ratons requirng up o TH0W ol BF power hanclimg: Dis Tully
wenther sed houwsing méeting [PGT standard allows for suidoor
as well as indoor mstallaion, The NC conneotor desymms coven

the eniiare freqoenoy sprectrim from DE throogh GOOGM1 T

LP-GTV-T Senes:

o | P-GTV-TFF (150W)
THNC Female connectars an both sides - bidirectional

= L P-GTV-TFM (150W)
TNC Female connector on one side & THNC Male connector
on the other side - bidirectional

* | P-GTV-ATFF {150W)
R-TNC Female connectors on both sides - bidirectional

s | F-GTV-RTFM [150W)
R-THC Female connector on one side & R-THNC Male
connector on the other side - bidirectional

270 (800) TMS-COAX ¢ www.timesmicrowave.com
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Impedance 500
Frequency Range DC-6000 MHz
VEWHRRetem Loss <131/ 1808 {DC-E000MHz)
Insartign Loss < 0.15dB (DC-6000MHZ)
& | P-GTY-TFF Maximum Surge Current 10kA& multiple (8x20ps wave-form)
0C Pass TNC Type F'F Implilse Sparkover FOOV 1RV
i» Tuir o 180Vde
Average Power 150 Watts
Protection Circuit DG Pass
Mechanical / Environmental Specifications
Temp Ranpe Storape/Dperating -40°( - +85°C
Weathierization |EC GO068 40/085/21 & IPGT
* LP-GTY-TFM Thermal Shock US MIL-STD 202 Meth 107 Cond B
G Fass THE Type i Vioration US MIL-STD 202, Metn 204 Cond.B
. Shock US MIL-STD 202 Meth.213,Cand |
= AoHS Comphant Yes
L WearMating Cycles 500 minimum
Recommeandéd Cowpling Nut Torguee | 4 - 6 in-lbs
Lnit Welght 141 0z / 40 prams
Material Specifications
* LP-GTV-RTFF Component Matarial Plating
DC Pass ATNG Type FF Body Alurninum Whita Bronze
Inner Conducior Male | Brass Silver
Innar Conductor Female | Phosphar Bronze Silver
: Washer Arass White Bronze
| Caupling Nut Brass White Bronze
Imsulator PTFE e
=Aing Silicone Rubhar
i LII:'*':jiT;IJ'-HTFM SN Dirienesions shawn i inches
OC Pass RTNG Type FiMA
g1 TYPICAL RETURMN LOSS & TYPICAL INSERTIOM LOSS
n - - (.11

£
g
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a0
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A
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LP-18-195-N Connector Protector

o Lliminates the Need for Separate
Cable Connector 3

» Altaches Divectly (o LMI {195 Cable

o [[ses I2/-195-X (No Bruid Trim)
Connector Interfuce

o D Pass Multi-Strike Broadband
Bidivectional Design
* I'ully Weatherized Housing .
» Solid Brass Construction HE e, Snnti Bhsaene

e While Bronze Plated for .
Durability and ,’__;,.;;_L::'-Jf Life Cable Connector and

: Lightning Protector in One!

—
O
LLI
—
O
oC
o
7p)
LLI
=
—

e Times Prorect™ LR1&195-N serjes fgan excepional in-line
breadbsine] 1Y, pass surge protection design o porting
ligliming protecuon civcmimy and the B4 135N senes oomp syle
connector imterface vnit, This combination allowing the in-line
SUNEE Preleciar o loer bt lveed cirec iy 1o 1ae l_\IR:‘G-l'.].'- Calsle
elimimates the caldle conmecior necided when osing comendional
hghitnmg proteciors, The LPLS15-N sevtes protectors exinlng
omtstanding BF perlormance over the enire Isquency speciram
Framm PO theough 6OO0MI T2 and the elimination of the extra
connecion nrter rednces retiumn boss, aseriion loss s lowers
cost. I acddion, 1s folly wemtlerieed hoossing mees the IP6G7
standard 1or vmtdoor as well as indoor installation,

LP-18-195- Seres:

* LP-18-195-NF-X (150W)
N Female connector on ong side and EZ-195-X crimp style
interface on the other side - bidiractional

* LP-18-195-NMH-X [150W)
M Male connector on one side and EZ-195-X crimp shyle
Interface on the other side - bidirechional

Il LP-D8-195-N semes protecors imstall castly oo LM BE-195
calile usitg e seaniland CST-105 200 (3192 002) presp ool aned
cither the GT240 /200 195, LY C310 ) crimp tool or the
1L Toal (31821810 winh the Y197 (0.2137) hex dies (3190-614)
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Electrical Specifications
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Impedanca 5010
Frequency Range DE-6000 MHz
YEWR/Betum Loss «1.3:1 / <1848 (DG-6000MHz)
insertion Loss <0.GdB (DG-6000MHz)
« LP-1B-185-NF-X Maximum Surge Current 10&A multiple (Bx20ps wave-form)
DC Pass N Type Famala Impulse Sparkover OOV (1Rvis)
Tuin on 180Vde
1 e Averane Power 150 Watis
e Frotection Circult O Pass
== —!—-;— Temp Range StoagaDperating ~40*0 - +85°0
s L Weatherizatan IE( 6O06E ALMBS21 & IPET
. LP-18-185-NMH-X Tharmal Shock LS MIL-BTD 202, Meth 107, Cond B
D Pass N Type Male Vibration LS MIL-5TD 202, Meth 204, Cond B
=l Dimansioes shown |ninchas Shock - US JAIL-STD 202. Meth 213.Gond |
RoHS Compliant Yes
allati anls: WearMating Cycles S00 minimum
Recommandad Coupling Nut Torgue | 7 %010 in-Ib
D S o ot 34 021 96 giams
HE ICA195100 {(3190-667) Cnmp Tool or . e
CT-U Tool with Y197 (0.213") hex dies PSP
Companent Malerial Pating
o - G5T-1957200 Bty Brass White Bronze
4 Inner Gonductor Male | Brass Silver
= = | - == Innér Conductor Female | Phasphar Bronze Silyar
Washer Brass White Bronze
K Coupling Mt Brazs White Brognze
- . i Insulatar PTFE -
_ CT-240/200185100 [ Tl and V187 u \ 0-Ring Silleone Rubber gl
g TYPICAL RETURN LOSS 1 TYPICAL INSERTION LOBS

Note: IL and RL data withoo! LMRZcable
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LP-18-240-N Connector Protector

o Lliminates the Need for Sefarale o P
Calble Connector . 550 ﬁﬁw
Attaches Directly to LMRZ-240 Cable ";ﬂ'.p: - ‘.

s b

Uses EZ-240-X (No Braid Trim) Wi
Conneclor Inlerface s
D Pass Multi=-Strike Broadbarnd
Bidirectional Design
Fully Wealherized Housing

® Solid Brass Constricelion ¥

k3

White Bronze Plated for
Durability and Long Life

Cable Connector and
Lightning Protector in One!

'

The Times Prowei™ LP-18-240-N series is an exceptional in-line
brogedbaned W pass surge protection design incorporating
fighiming profecion civeniny and the EA-240-X senes enmp style
connes bor mterlace ool This combination allowing the in-lne
surgEe preereetor i B et hed diveerly o e LA RTyy calile
climnimates the cabde connector necded when nsing conventivnal
lighinang proteciors,  The LE-18-200-N senis protections exlinbal
cistameding RF performance over the entive (tegueney specimim
fromm DO through GOOOMI: and de elmimation of the exir
conmector fnrther reduces veoom loss, inserdon loss and lowers
cost, Do addinen, s folly weathernzed housimg mects the TP-G7
staarihiarel for ouidoor as well s imdooy inscilkicion

« LP-18-240-NF-X {150W)
M Female connector on ane side and EZ-240-X crimp slyle
Intarface on the ather side - bidirectional

* LP-18-240-MNhH-X {150W)
M Male connector on one side and EZ-240-X crimp styla
interface on tha other side - bidirectional

[l EP-PE2405 senies protectors mstall casity omo LM R0
cithley wsing the stindind CST-2900 (31492152} prep tosal sl
ebtliey e CT=200 200 L85 DO {S190GHT T crimp todl or the
CF-L crimp hamikle (31H2-181 ) with the Y375 (02557 hex dies
(A 1008

274 (800) TMS-COAX ¢ www.timesmicrowave.com
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Impedanca 50N
Frequency Range DC-6000 MHz
I VEWR/Retum Loss <131 f <1808 (DC-6000MHz)
i ] e LK inzertion Loss <0508 (DC-B000MHz)
= Maimum Surge Current 10&A multiple (Bx20ps wave-fonm)
® LP-18-240-NF-X Implise Sparkaver 700V (1kVAIs)
DC Pass N Type Famala Ut g 5
Turn omn 180Vde
= ix - Average Power 150 Wans
' Frofection Circuit G Fass

Mechanical / Environmental Specifications

Temp Rangs Starage/Oparating 400 - +85°0
e i Wealherization IEC GOOGE 4008521 & IPEY

Th S MIL-5TD 202 Meth.107.Cond B
= LP-18-240-NMH-=X .errr{al L . e : -
Vibration S MIL-5TD 202, Meth.204,Gong.B
OC Fass N Typa Male -
e Shock US MIL-5TD 202, Meth 213 Cond. |
* Al Dimensons shown ininchas -
RoHS Gompliant Yes
nstallation Tools; Wear'Mating Cycies 500 minimum
Recommended Coupling Nol Torgue | 7 % 100n-Ib

CST-240A (3192-152) Frep Tool
CT-240/200/195100 (3190-667) Crimp Tool or
GT-U Grimp Tool with Y375 {0.2557) hex dies

Lnit Welgnt 3.4 0z /95 grams
Material Specifications

- Componant Matarial Plating
' * CST-2404 Body Brass White Bronze
i : ] Innier Canductor Male | Brass Silvar
— i S = = Inner Conductor Female | Phosphor Bronze Sllver
Washer Brass White Bronze
K Coupling Nut Brass White Bronze
.2 = Insulatar PTFE -
| CT2sozoodesncn | |Bl-Mand Y375 “ \ O-Ring Siiizons Rubber =
B TYPICAL RETURN LOSA it TYPICAL INSERTION LOSS

e
ke
1
F
e
-y
<ar |3
Ly
i

RARAAASASai

Mote, IL and RL data without LMAT cabte

(800) TMS-COAX * www.timesmicrowave.com 275




—
@)
LLI
—
O
oC
a-
p)
LLI
=
—

7F|' IMES microwavE sysTEms

150 91 Certified

i

Times2Protect

=

LP-18-400-N Connector Protector

o Eliminates the Need for Separate
Cable Conneclor
Attaches Divectly to LMR®-400 Cable

Uses EZ-400-X (No Braid Trim)

Conneclor Interface

DC Pass Mulli-Strike Broadband

Bidirectional Design

Fully Weatherized Housing |
Salid Brass Conistrietion Lr i (] R TR

White Bronze Plated [or ' Y s
Durability and Long Life Cable Connector and

Lighining Protector in One!

Pl Timis Protect™ LPS-100-N series ts an excd pticinl -l
Brekidland DO pass surge protection design incormormating
lighming protecion civenitr anild e EZ=000-X series crimp sivle
ronnector merfice o, Thas combinarion allowimg (e oelie
surge protecion o be it e divectly io e LMRE 40 il
elimmates the cable compector necded when msing conventonal
hghtmmg proteciors, The LP-DB-H00N semes protectors exhibi
nustimiling RF pedtormance over the entive fregquensy spectnim
from D throngh GOOONHz and e elimination of the exma
vammmector Inrler ceduoes cetien boss, inserion oss sl lowiers
vassl, Ineelihinom, s folly wesithierized hoosing misets the P67
stanvekared for outdloor as well as mdoor msallition

LP-18-400-N Series:

o LP-18-400-MF-X {(150W)
M Female connector on one side and EZ-400-X crimp style
interface on the other side - bidirectional

» LP-18-400-MMH-X {150W)
M Male connector on one side and EZ-400-X crimp style
interface an the ather side - bidirectional

The LP-18-400-N series protectors Install easily onto LMR®400
cable using the standard CST-400 prep ool and either the
CT-400/300 crimp too! or the CT-U crimp handle (3192-181) with
the Y1719 [0.4297) hex dies

276 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications

—
@)
LLI
—
O
oC
o
7p)
LLI
=
—

=] ] 1 L Impedance 500
¥ [Wf‘" "_’J x s | Frequency Range OC-6000 MHz
1A WI e . VSWR/Relurn Loss < 1.151 / <2308 {DC-BO0DMH)
B i — Insartion Loss <0 1508 (DG-6000MHz)
e | | 10%A multiple (Bx200s wave-form)
N
OC Pass N Type Femals
Tumon 180vdc
Average Power 150 Watts
Protection Cirguit 00 Pass
| il e 1 il G Temp Range Storage/Operating -40°C - +85°C
- 2 Waatherizatian IEC GO{GE 40/085/21 & PAT
Gim g | | . Thermal Shock US MIL-STD 202, Meth 107, Cone B
= | F-18-400-NMH-X — 5
DG Pass N Type Male Vitiration US MIL-5TD 202 Meth 204 Cand. B
Shock US MIL-5TD 202, Meth.213,Cond |
*All Diménsions shown i inchis -
AaHS Compliant Yes
Installation Tonls: Wear/Mating Cycles 300 minimum
Recommengded Coupling Nut Torque | 7 10 10 b0
CTA00/00 Erity Tookor CT-0 Crip Too) b —
r rmp Yool or = nmp 100 2
with Y1719 (0.429") hex dies NI Epgprots
Companant Material Plating
— CST-400 Body Brass Wiite Bronze
Inner Conductor Male | Brass Silver
inner Condector Female | Phosphor Bronze Silver
Washer Brass White Bronze
Coupling Nut Brass White Bronze
[neutator FTFE =
0-Ring Silicone Rubber o

z  TYPICAL INSEATION LOES

Lz W GO IR

R

@1

Nole IL and AL data without LMAZ-800 cable
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LP-WBX Sertes

o Fifter tased Protection ol
Brivielberned Outstanding L7101
- DC Blocked for Superior Surge Perforweanes
- Ultyer Broveeller el Nlialti-Stvake Desien

& |'.I'|'r.'r'| Weretherizedd o Ny

IS0 90T Cevtified

L!.’_thfn.;ng' an d S.u_):gp Protection
fﬂ'-" The 21st Centu ry ™

e LPSWER-N hagh performance sevies uses a filter circoit g
prowide excopriomal lghmming protwdton oaver the 200000 TH 2
freepuency baned, covering both the anlivensed Wik bands aned
seneri] licensed opesating laneds

|infike competitive paodec tors, e white bioomee plated comstmie
tivm of the LP-WEX-N series eliminotes poteniil galvanie comvo-
stom issies and provides long life i hostile enviconments. The
fnlhy wesnthierieee] honsing s sealed o 0PG5 allowing for ooteloim
as well s indoor installanon

= i |

« | P-WEX-NFF
W Famale connectors an surge and protected sides

+ | P-WBX-NMP
N Male connector on profectad side with N Female connector
on surge side

* LP-WEX-MMS
M Male connector on surge side with N Female connector on
protected side

278 (800) TMS-COAX ¢ www.timesmicrowave.com
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* LP-WBX-NFF
2000 - 6000MHz N Type F/F

- -

Electrical Specifications
Impedance ann

Frequency Range

2000 - 6000 MHz

VEWR/Retern Loss

<121 { =-20dB

Ingertion Logs

< {208

Averane Power

aow

Maximum Suege Current

200 e/ 10A multiple (BE00s wane-om)

Residual Pulse Violtage

< 3V (BRMTERA 1 202 0ys wave-fomn)

Energy Throughput

<150nl

Protection Cincuit

Temp Aanpge Storage/Dperating

BLTd d i

DT Blockead
antd [E diin

-40°C - +85°C

Weathariztion

IEC 60529 & P55

Thermal Shock

LS MIL-5TD 202 Meth 107 Cond.B

—
O
LL
—
@)
o
0-
0p)
LL
=
—

+ " Vibration LS MIL-5TD 202, Meth 204.Cond B
« LP-WEX-NMP Shack LS MIL-5TD 202, Meth.213,CondJ
2000 - GO00MHZ N Type M on Protected RaHS Compliant Yas
Mating Life Cycle > 500
Recommended Coupling Nut Torgue | 7<10 in-lb
soma Material Specifications
' i oy A v — Component Matarial Plating
= LN L 1 Body AlumiAum White Bronze
f | il o i[.]., Gonnector Housing Brass White Bronze
' == Il inner Conductor Mals | Brass Silver
. L i Inner Conductor Female] Phosphor Bronze Silver
* LP-WRYX-NMS Coupling Nut Brass White Bronze
2000 - 5000MHz N Type M on Surge Insulator PTFE =
(3-Ring Silicone Rubber =¥

Al s sans show in invles

m  TYPICAL RETURN LOSS
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LP-HBX-N Series

= DC Blocked for Maxymum
Swrge Protection

o VMulte-Strike ( .'r'.llr.u.lh.rh.'ﬁ'

» Broadband Peiformance from HOOMHz
r.rllf.a to ZO0MH=

- Jr'.'.‘-.'r'a'-'f.ff."r'iur.rf R Clearacteristics

s [lirh Pogoer Designe for Single & Mulli
Channel Applications

IS0 9001 Certified

Lightning and Surge Protection

for The 21st Century™

I Times Protect™ LISHEN-N senes high performance sumgy
arreston” series adilresses applicitions i thie JOOMELe7 0001 1z
speeteum, Che wmigue DO Blocking weclmodogy emploved in this
|:|!|."\I;._|".I'I p'liﬂlllt‘\' |r|l'rll1'l!II|TI solimon af the AT roTd Iveom e
protected equipmenl port for maximom socge protection. L
TURMAI seres surge protectors lewe exceptiomad BF pedommance
anil ares evnstrodted froem e liglvest guizlily materials (or s
pasaed durabality and longeviey Phese vis meet and surpss all
applicable imdustey stindarls,

The LP-TTBEX-N series product Bimily is avlable with N
connecior conligurmtions o satsiv various mstallabon feguires

mients

LP-HEX-N Senes:

* LP-HBX-NFF
N Female connectors on surge and prolacied sidas

« | P-HBX-NMP
M Male connectar on protected side with N Female connector
on surge side

= LP-HBX-NMS
M Male connector on surge side with N Female connector
an prolecled side
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Electrical Specifications

I pedance a0

Freguency Ranga 100700 MHz
VESWR/Return Loss <1151 / «-230B
Insertion Loss « 0.1dB

Impulse Discharge Cuirent

20KA multiple (Bx20ys wava-torm)

Residual Pulse Voltage

HVEEKVIRA (Ba20ps wave-form)

—
@)
LLI
—
O
oC
o
7p)
LLI
=
—

» | B-HBX-NFF Engrgy Throughpul Rating <AL (G 1 200 wave- B
100-70MHz DC Blocksd N Type FF Pawer Handling 750 Watts
Protection Circult OC Blocked
i = L i o RLrE LG L L1

Temp Range Storage/Operating -40°C - +85°C/ 4070 - «50°C

j: ‘I Weatherization IF 65
i S Thermal Shock LS MIL-STD 202, Meth, 107 Cong.8

3 ' Vibration US MIL-5TD 202, Meth 204 Cong B
e ol " - | i = ahock US MIL-5TD 202, Meth.213 Cond.1
= [P-HBX-NMP RoHS Complisnt Yes
100-700MHz OC Blackad N Type M on Protected Mating Life Cycle > 600

Recommendad Coupting Nut Torque| 7 to 10 in-1b

Lnit Weight G2kgpe /04
- Material Specifications
Companent Material Plating
Body Aluminum Whits Bronze
Inner Canductor Male | Brass Sllvay
gk i - - = Inner Conductor Female] Phosphor Bronze Silver
Coupling Nut Brass White Branze
: #EﬁH?Hnié—nﬁﬁzsnn Biocked N Type M on S o L =
- e g M on Surge
" L {0-Ring Silicone Rubber a3
= Al dlimensiang shown v inches
£ TYMDAL RETHEN 008 s TYPICAL INSERTION LOSS
oy I I | i P
=1mBa A0 ' -
=150 o
o [ = 3 B —
b o — R i e R ] I R i e TR
<35.00 | | I I + . + am fee Il Il il 1l i i
A0 o el el e sl I
=i ) am
Sk
» LAY 1 GhiSan b o0oMI S1ap T00.000NHY
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SmartfPanelE

Superior Surge Prolection Performance:
o Bulhhead-Mounted RE Prodectors
» True Single Poind Conene iy Design
o [ Indvwetavce Grownd Plate For Condny

af Cornnied Potendied Rise

Designed for Easy Installation:
o Elimireates Fxtennal Coaxial Groanding Kils

Can Accomemadate EWE-D WC-Filver Entry Poris

Wonks With 4 - 8 fneh Wall Rress

Muast Prapy Wik Ceiri Be: Perfacmed Off Site

Miniwial Op-Site Labor Casts

No Outside Exposed Copper - AddressesTheft Issues

Intelligently designed to effectively
conduct lightning current

to ground while balancing the need
[for security and economy

ﬁ{MES

AVE BYSTEMS

ISO 9001 Certified

E-::;l
b i
Bl

el
I I.F.

Lightning and Surge Prolection
Jor The 21st Century™

Times Microwave Systems inrodaces a revolutionary conoept in
shelter and base staton enmrance panels. Designed o eliminate
mrditiomal enorance pancl shorteomings and mprove surge
protection of expensive hase sianon couipment, the Times
Protect™ Sman-Pane® | offers major advantages e mpared o
iradditiomnal installaton methods,

Mie TimesProwea™ Smar-Panel® provades for single poing
grovnding and ecliminales cosily and nme consuming calide
grromned Eis, The exiernal eoppaer master groand bar s also
elimiared so there are no copper parts i steal onsicde e
shelter, Inswde the sheber the instaliation s simplified and cost
redunced by the eliminaion of the lghining projector rapese,
Buolkhead mounnted hghiing proreciors climinate acdded iogpeee
growmd feadd indoctanee, creatng a peviect retum path for sarge
currents during a hightning eveni,

e completely weatherzed Times-Prote i Smart-Panel®
aclpnsts 1o the sheloer wall thickness and s suppliced with all the
necrssary sl oo ardware as well as a heavy duty coppes
intermal master groond bar aned @ low ndocmee groonnd plid

Constructed of powder-coarted heavy duty aluminom dhe Smart-
Panel™ is awvailabile in bods 12 and 24 prart dlesigns and cither bpe
Soar 716 DN bulkhead monnt configuranions, A Copper version
is alstr vailable, Al designs can also aocommodate EWG, T h
i, DO or Fiber enory poris,

Times-Pratect™ Smart-Panel® Seres:

Parl Numbsr Configuration
LP-SP-128 12 part N hole
LP-5P-120 12 port 716 DIN hole
LP-SP-24N 24 port N hole
LP-SP-24[ 24 port 716 DIN hale

282 (800) TMS-COAX ¢ www.timesmicrowave.com



Smmt—Panel_@

7Fr I M ES MICROWAVE SYSTEMS

‘%Eﬁ
= o

Ingluded Instaliation Hardware

* 38" x 27 tamper Besistant Galv Lag Screw
+ 3/8" Short Galv Lag Shield

* 38" x 1-3/4" Tamper Resistant Balt

« 3/8" 55 Flat Washer

+ 38" Lock Washer

» 3/8" 55 Hex fut

= Ground Lug 20 AWG

= Tamper Resistant Wiench

= Hole Culout Template

f

» Lighining Frotectors
Based on Network Aequirements

= Fead Through Conneciors
LP-FT-LFDF (DN Faed-Through)

LP-FT-NFNF (N Feea-Thiouah)
= Hlank Hole Flugs

LP-0F (DIN Hole Flug)

LP-NP (N Hole Plug)

e LP-SP-12N / LP-SP-12D
il t 1
i I"_th.l
F— Doy —
i _q_ 4_ i: ¥ :r- qi L'q_'!:ﬂ"l
N B
e 1 = = I T Y
5 il = .| . FORLDATCHA
- = |~ FonT
———— ol ‘N e " |
| =+ | l_-.| ,_'—'i._lﬂlmr}
. . p————
- J i L ¢t
= | | I
. O [ ! vErg - | L
WA WL ———
& THoOESS |
E oy
"
[
f S — { il- £
b o 1 4.9
——nmsy LP-S5P-24N / LP-5P-240
A
[l e o o s e | I I 'I L J
— i ——|
i.—.-—:—*—.- —.——.—.-—..-. 5 ,: ..- T ;-..%E"
L 1 i i = s
| g [ [y TR0
= JEOp i e—
= T T Lag —  amiRN
' A 2 — -
PSSR I S v I'—*r;u'rll
. muut'_
% mosess | MaLy
=
[ i i ¥ ]
b & i 44
Specifications
Material GO6Y-TH
Master Ground Bar €110 Copper
Finish Powder Coat
Werght {ibs) 50412 Poarf) 58 {24 Part)
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Tr‘mesmeter:f
.

LP-SPT™

® Measires the voltage protection leol of
lightning frotection device

L

o Field funtalde, Tightavight désion
- soeigles omly 16 ounees

& nlerendly safe cirouitey frratects far sirrbel

s (Coanoafso by wsed Ledest MOV, diodes
tineed pas tithes

The moovative LRSPT™ REF surge prodceidon fester can fesl
any lightning protecton device oF chmpanent (o cnsure is
proper funcimmg and capalality to protect cnncal and expen-
sivee RF eguipment Weiglang only T oumeces and posvered Dy
twer U vt beniertes, e rupp thiaeel Bame-held ol s compleie-
Iv portabile making o icdead for el ose The TESFT™ ami
Thids vwon termdinils, W omade and ™ lemmale, 1o sippart testing of
e mest popular in line BF swoge protecilon devices and oan
eanly WSt surge pedatedlors with any other mrerbecs by using

oC
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—
P
O
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—
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>
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commonby mailahle RE wlaprors, The slim LP-SPFT™ wnn
commus commplete with o fesey doy nylon carrvimg case, Badte
ies, casv-o-follow mstretons and a ser of alligator elips o
allow testung of atlier surge prorecnon componems sucl as
MU, dhieeides and was wilies

e
”%ﬁ:: * Sk S.0" x40 x 157
_";' = Weght: LB e es
'E.': = Poawer Pwor WY hatternies
z = Diisplan: L.57 LOD, 2KV v seale
* Lest Chipoe: TRV mum, b min, LSmaA mas
* Termimal M Female & 5N Male
= Inchules: = Adlsaror clipy adapror (TNFAC)

= Bngged black nylon carmang case
- Batieries
< Udperating Instru tians

Special Featres:

® Aot sl Alver LI manntes of non-usdse

= Aaaro clisable of VIV ontpoe af the test b s
depressed more (han 1F seconals (mmst piress again
Iy Pusheavante |

* UNCOFF and TEST switches resis) uninientional
Activation

& Fast disehavge fime Befweon fest measaremoents

* Danery mundgement provents oxecssive bateny disun
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T4 oC
7F|' I M ES MICROWAVE SYSTEMS | | I
L‘P PT'I'M Test Reterence Guide O ]
- ; Acceptable Voltage Limits LL]
P r Test S Device Type Minimum Maximum |
F-BETR-NFF Surge side G Blocked 480 70
P-ETH-NMP Surgs slde [ Blogked 4B0 L Z
F-BTR-NM3 Surge sfde 0 Blocked 480 720
P-BIRW-NFF Surge side 0C Blocked 480 720 —
P-BTAW-NMP Surgs side [ Blocked 480 T2l |_
F-BTRW-NMS Surga slde OC Blogked ABD 720
P-HBX-NFF Stirgs side G Blocked i 2 I I I
P-HBX-MMP Surys side 0BG Blocked i 2
P-HEX-NMS Sufge slde 01 Blocked D ? |—
P-GTR-MNFF/MFM Eilher side [G Fass [l 108 O
P-GTR-NFFINFM-23 Either side DC Pass 184 276 oC
P-GTR-HFF/NFM-35 Either gide 0C Fass 280 420
P-GTR-OFF/DFM Efther side DG Pass 72 108 al
P-GTR-OFFDFM-23 Eithar sida G Pass 164 276
F-GTR-DFF/OFM-35 Eilher side DG Pass 280 420 I I I
F-GTV-NFF Either side 0 Pass 144 bl < 5
P-GTV-NFM Either side BC Pass {44 kAl m
P-STRL-0OFF Surge side 0C Blocked ] 2.0 ’
P-STAL-OMF Surgs side 0G Blocked i} F A
P-5TRL-DMS Surga side D Blocked i 20 (D
P-STRL-NFF 3urgs slde DG Blocksd 1] 20
P-STRL-NMP Surye side OC Blogked ] 20
P-STRL-NMS Surga side D Blocked f 2.0
PWEX-NFF urgs side DG Blocked 1] 20
P-WBK-NMP Surge side 0 Blocked 0 2.0
P-WBX-NM5 Surge side G Blocked 0 20
P-GPX-05-NFF Either sida G Pass LA 7.0
P-GPR-05-NFM Eithar side 0 Pass 50 7.0
P-GPX-05-5FF Eithar side DG Pass 50 7.0
P-GPY-05-5FM Elther side OC Pass 0 7.0
P-iPN-04-TFF Eithar side DG Pass &0 7.0
P-GFX-05-TFM Either side [ Pass 50 7.0
P-18-185-HMH-X Gonnector [ Pass 144 i
P18-195-NF-X Canneclor DG Pass Tia 6
F-18-400-HMH-¥ Canneclor BC Pass 144 216
F-18-400-NF-X Gonnsector 0 Pass 144 M6
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1SO 9001 Certified

TimesfProtecf
ki

LP-DOE, POE & PAE
Data Line Over Voltage Protection

o Tegted to REC2544 extended metliods

1[.’ 1 -"Ih meit Buildi fr Systemn

o Lxeellent data tlegrily

» Lowest surge and energy throualinit

Lightning and Surge Protection
S for The 21st Century™

& Shielded enclosure

[hee Times-Prodece® Dara Lame protector Gamily anliees  anigoe
o [Pa 7 weallierized version auailafile leeling eoge technology to prosade surge protecimon at a level nos
previously available for twisted pair Cat 5e and Can 6 cables. The
EP-DOE- -G, LP-POE- TG il LP-PAE-L e Been pested 10
RFC25 4 exiended test methods as illustrated o Figure L Phe
surge protection pervrmance of this product family surpasses the
periormance of other available compentive prodocts by aowide
meargin, Tl maxaimum surge ratng for these prosducts s only
lirmigedd lw ehie BJ-15 connector sunge voltage and oorent handling
capilnality,

LP-DOE-1G 10 BASE-T ETHERNET DATA

o 15GE perlormance per RECZ54 1est methods ar Hilm

® Drnta predection on all pins, common and diffevential modes
= Surge Let-through valiage on dam lines limited 1o 2000 peak
W ARA BxB00S surge Iesl curvenit

= Metallic enclosure with clvassis to groand

* Designedd for indoor telecom anid network applications

LP-POE-1G 10 BASE-T POWER COVER ETHERNET

o 1GE perdormance per RECZ5A0 test methods at 1im

» [hata protection on all pins, common and dilferenal mocdes
* Surge Letthrough voltage on diat ines limited o 208 peak
¥ ARA Sx200S suree sl currenl

* GOV prodeciion an [ pins

# Metallic enclosure with cliassis 1o grovnd

LP-PAE-100 100 BASE-T POWER AND ETHERNE]

* M HHE Bz 1 performance per RECEZ500 test methods at 100m
* Dt protection on all pos, common and differentil modes

* Surge Letthreough voltige on dat lines lmied i 200 peak

B SkA Sx200S surge lest catrend

« GOVDIC protection on D pins

o Metallie enelosure witle cliassis 1o groomd

286 (800) TMS-COAX ¢ www.timesmicrowave.com
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7Fr I M ES MICROWAVE SYSTEMS

LP-DOE-1G

Application:

1000 BASE-T, panel mount, mdoor
Electrical:

Connactor; A5 pek, shielded

Data Rabe: 1000 Mbps, 10004 BASE-T

par [EEE 802.Jab

Data Test Method: Extended HFC2544 tests
Protectad Pin Pairs: {1-2), (3-8). (45} (7-8)
Surge Let Through VoRage: 20V peak 3004,
1 1000uS, 200 paak & SkA, B20uS

LP-POE-1G

Application:

1000 BASE T, panel mount, ndoor

Elzcirical:

Conneclor; R4S jack, shioldad

DC: DT EDSTLE 5502

Data Rave; 1000 Mbgs, 1000 RBASE-T paj

IEEE 802 3ab

Protacted Pin Pairs: {1-2), (3-6), (451 (T-8)
DC Pin Pairg: (1-2), (3-6), (4-5), {7-8)

D Line Voltage: +48VDC nominal. +60V I max
DC Line Clement 250m, operating por lne-rin pale
S0end tommal fault par bne-in pais

Surge Let Through Voltage:

Dala: POV poak @004, 10710005

200 peak @ Skh, 2005

DC: B0V peak & 3004, 1O TO00US, BIV pesk @5kA,

b eliTTe

ek i | TP [0 s TRERAINE
Data Test Mathod: Extenged RFC2544 Test o
Protected pins 1o chassis [AII pins
Maximum discharge current: 3004, 1071000uS. per Bellcore 1033
SkA 8 10uS per EC 61000-4-5

Repefilive discharge 1004, 10/1000uS, per Bedicore 1035
(10 cyches max) Ik BiuS per [EC 61000-4-5

|
Impedince: [ 100 Dhms naminal |
Machanical
[mensions 46 w222 % 1257 WS 0us
Weigha: ATor 2d=aig=15 2108
Mounting: Chassis ar panel Surge Performance Data for the LP-D0E-1G

vi = Channel 1 (yellaw trace), Test inpud surge corrent 3 24kA Bx20uS wave shape

Ergn sl « Ghannel 2 (biue trace]: Let through voags 17, 2pk
Operaling Temperature: =07 - +85° G
Ralatre humidity: 0 to 50% non-condensing

- E =

LP-PAE-100

Application:

1K) BASE-T, pansl mount, indisor

Elgctrical

Copnector; RJ45 fack, shieldad

Data Rate: 100 Mbps, 100 BASE-T per IEEE 802, 3ah
Protected Pin Palrs: (1-2), (3-6), (4-5), (76}

Data Pin Palrs! (1-2). (36}

DC Pin Pairs: Lins (4-5), BTN (7-8)

DC Liné Voltage: +HVDE nominal, +G0VING max

DG Line Current: S00md operating por Eno-rin pair
1100mA nominal bl

Surge Let Through Voltage:

Daka: 20V pugk @3004, 10100005

RN paak @ Sk BRZGE

DO S0V peabc @ 3004, 1001 O00US, S paak S5kA,
BRlus

(800) TMS-COAX * www.timesmicrowave.com
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150 W01 Certified

TimesfProtecf
(

LP-DCX-W-48V-27A-20
DC Over Voltage Protection

o Mulli stage desig
iollagre i en

1 fin feriviesi T
oy Mhroughpul

- M‘J."_\'u‘ arhomete enelosre

o [P-68 weatherized howsing

» Multi strike capability

Z
O
—
O
LLI
|_
O
o
o
LI
O
oC
D
n
O
O

for The 21st Century™

e Times Protecr LPDOX-WARN-ZTA-30 15 2 hagh perfonr-
mence, DO surge protecinon deviee ideally soaed Tor protecing
D proewered pemce radio heads {RERH). By nsialling duwe 1P-
PHEX ot Drethy tle wop aed the Bottom of e towet, the

REF and gromand Based electronies are seitably proteoted. The
mielti sirike dlesign s bully weatherveed o P05 and provides by
Ear thee lowest surge energy amd valiage throughpol comperesd
e any avatkable alvernate protecive device, The LP-DROXAV-1EV-
27A-20 accomuneklates 4EVDC and a4 maximum DE operating
curent of 27 amps, [ will andle maluple srikes of 2064
AxHhs surge ourrent discharge and with a masimum theough-
put vilGage ol HEWpeak during full surge cument.

= fest ‘haifi.’r'r"h'.".ar.l J L efl sile rentil
radin Tieads
o Hingged cover for easy aveess

* Patent pending design

Surge Discharge Current.
Maximum Let Throwah Voltage:
Protection Maodes:

Mechanical:
Dimensions:

Weigit:

Cable Grips:

Ground:
Enviranmental:
Dperating Temperature:
Relative Humidity
Weatherization

Wire Size:

7ﬁ- IMES MICROWAVE BYSTEMS

Ay Arupshesnd C:

Ifigati
Electrical:
MNomiral Oparating Vollage; -48VDEC
Maximum Dperating Voltage -BIVDC
Maximum Dperaiing Current 2TADC
Mominal Power: 1IN0
Maximum Leakage Gurrant 4504
Surge Test Method: IEC 64000-4-5

20kA, 8/20us, »10 strikes

10

1} ling-return, 2) returmn-ground,
3) ling-ground

TA" % B x 55
3.01b

0,2 each 1" dia max
1 each 38" dia max

40" - 485" C
0 to 95% condensing
IP5E

STD AC 10AWG

288 (800) TMS-COAX ¢ www.timesmicrowave.com
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Times-Protect”

LP-DCX-W-48V-27A-20

Z
O
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O
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-

Tﬁ-ﬂ% MICROWAVE SYSTEMS

\Warld Headquarters: 358 Hall Avenus, Walingford. CT 06482 = Tol: 203-840-8400, 1-800-867-2629 » Far: 2035488423
bislisrpiglarml Sales 7 203-040-85035 « « 1 BI0-867-2629
China Salos: Mo 318 Yuan Shon Road, Shanghs 201108 China « Tolt 86-21-51761234 « Fax: 806-21-64424096
Wk irnRsmicrmvave oam LB-00K-W 0116

= XY P e Sonema. Wizl ©1 Ol
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7ﬁ IMES microwavEe sysTEms
Connector Interface Guide

BNC Connectors BNC-RP (Reverse Polarity) Connectors

(7))
O
e
o
Z
-
&)
O
|_

Plug (male) Jack (female) Plug (male) Jack (female)
Reference Reference
e —PI
Pgﬁ;e;ce Reference Plane ane
.ggg <006 e Plane_“«t— 186
N | T .206 =Z=r /]
- bJ 4 %{
\]/ } / J15
= g
4P & 504 081
| 208>
210 min.
230

HN Connectors

Plug (male) Jack (female) Plug (male) Jack (female)

Reference Reference
f Plane Plana
=—.138 min.
— |e.058 max.

S

.169/.240

Reference
Plane —

LC Connectors

250/
.375

—

MUHF Connectors

Plug (male) Jack (female) Plug (male) Jack (female)
REF PLANE —=
ety TN 005 MIN o
T SAAAMTNY

7|

]

|
¥ ( %
1.250 !

Yy 1500 ] i } ( R\\\\ﬁ
) = ] ‘ == RN
I LB GRS s AL
Y oy 1002 <—.soo—>| —— |—--— 311 MAX s

rterance plane — | — | — 250 ma A . e 311 MAX

+.002

r——— REF PLANE

290 (800) TMS-COAX ¢ www.timesmicrowave.com




N-RP (Reverse Polaity) Connectors

Plug (male)

Jack (female)

Plug (male)

7F|' IMES wmicrowave sysTEMS

Jack (female)

Reference Plane_‘}

2100230 — | T |L==016/

B

Reterence Plane]/

-
<.187/.207

.356/.362 —>|

— Reference Plane
Reference Plane

> [<-.210/.230
> 1<-,016/.060

.356/.362 —>
.187/.207

o

QDS Connectors

QMA Connectors

Pliia (male)
male ;- Reference Jack (female) Plug (male) Jack (female)
Plane
007 min.—» || <—
Reference
Y s Y Plane ri‘d'oo;—‘
1.00
© VI — : 1y
| «—007 max. ol
273
.003 DA
— ¢.040 max. .392
= 3377
< 309 5
min.
SMA Connectors SMA-RP (Reverse Polarity) Connectors
Plug (male) Jack (female) Plug (male) Jack (female)
Reference Plane—‘& 12 —Reference Plane
max. - <.074/.078 074/
— ‘<—.21 & min. — Reference Plane -078 > <
.135 max.> —> -218 min.
<
vl
| N — T
Insulator /\/\/\//\/LA
projection o | /\
Contact shoulder —s-|[|l<— -000 max: —=|||-=— Contact projection g lWIA
projection .000 max; Insulator < 000 max; ) > L(— Contact shoulder
recession .010 max. projection recession .010 max. ro.ecmcnc’"o'tg‘g‘rﬁ;‘)‘: < projection .000 max;
= .000 max. L Reference Plane Fecession 010 max. recession .010 max.
- <—_.100 max —)4—'&5&1?5‘38” [<—Insulator
.000 max. projection
100 .000 max.
max.—>| e—

(800) TMS-COAX * www.timesmicrowave.com
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7ﬁ IMES microwAvE sYSTEMS

Connector Interface Guide

TNC Connectors

TNC-RP (Reverse Polarity) Connectors

Plug (male) Jack (female) Plug (male) Jack (female)
Reference
Reference Plane—, v Plane et
> =.208/.228 Reference eference
188/ ¥ Plane Plane
—>||<—.006 min. /.208—>|| < 186 Wm
W 7 < — .206 H
A oo | o
- P I
( | & 74
SJ/ \ — C|] /
| = g
—)—i <—.OQ3 w
.210/.230»‘ < M
327
<335 >

7/16 DIN Connectors

UHF Connectors

Plug (male)

Jack (female)

g LR
1 ,
l ‘i (! ,.
| n» NNy
—=1 .390 MAX. ELEAFﬁEEﬂ Lmz MIN.
[~«—— REFERENCE PLANE

> <= 4.5 max.
Reference Reference
plane — pIaneW
=] = 7.00/9.00 . 8.1 min.
1.77/
- 7.00/8.00 Eas S
-
=l l=—1.47/11.77

Jack (female)

"/////A

/)

Male - Male Bullet

7/8 EIA Connectors

Jack (female)

4.1/9.5 mini DIN Interface

Hoa— -k -
5 ‘ —
:7 1o . 1 ‘ ‘ ! .
[ ‘ .
i 8=
.
4195 (56 Do)
MALE FEMALE
min max min ‘ max.
i 2885 2915 A48 nom
E 9.40 ©.6C 9.40 S.60
s 184 12.02 12.08 12z
L 21.0 ~om, M1.90 154
E 0.0 .30 473 5.03
F 240 4.0 580 620
[ XS] 2.9 8500
Al dimens'enz are in wilimeter

292
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Materials Abbreviations Legend

CONDUCTORS & BRAID MATERIALS
Aluminum

Bare Copper

Beryllium-Copper Alloy 172

Bare Copper Clad Aluminum

Bare Copper Clad Steel

....Galvanized Steel

....High Resistance Wire

Magnet Wire

Nickel Covered Copper

....Silver Covered Alloy

Silver Covered Copper

Silver Covered Beryllium Copper
Silver Covered Cadmium Bronze

Silver Covered Copper Clad Aluminum
Silver Covered Copper Clad Steel
Silver Covered Nickel Covered Copper Clad Steel
Silver Covered Copper Strip

Tinned Copper

Tinned Copper Clad Steel

DIELECTRIC MATERIALS

Solid Low Density Polyethylene
Solid Polytetrafluoroethylene

Low Density PTFE

Gas Injected Foam PE

Solid Fluorinated Ethylene Propylene
Conductive PTFE

Conductive Polyethylene (Type A-5 per MIL-C-17)
per MIL-C-17 (obsolete)

Magnesium Oxide (MgO)
INTERLAYER MATERIALS

Solid Polyethylene

Solid Polytetrafluoroethylene

ALMY........... Aluminum-Polyester Laminate
ALKP............ Aluminum-Polyimide Laminate
CPC............... Copper-Polyester-Copper Laminate

JACKET MATERIALS
E-CTFE......... Ethylene Chlorotrifluoroethylene
Type XI per MIL-C-17

ETFE............. Ethylene Tetrafluoroethylene Copolymer
Type X per MIL-C-17
FEP................ Fluorinated Ethylene Propylene

Type IX per MIN-C-17
FG Braid........ Fiberglass; Impregnated
Type V per MIL-C-17

PE....ccooeeenne. Clear Polyethylene
Type III per MIL-C-17
LS/AT............ Low Smoke/Low Toxicity
(XLPE)
PE....cccoeeenne. Polyethylene, black HMW
Type IIIA per MIL-C-17
PFA............... Perfluoroalkoxy
Type XIII per MIL-C-17
PTFE............. Polytetrafluoroethylene
Type VIIA per MIL-C-17
PUR............... Polyurethane, black
Type XII per MIL-C-17
PVC-I............ Polyvinyl Chloride, black (contaminating)
Type 1 per MIL-C-17
PVC-I........... Polyvinyl Chloride, grey (non-contaminating)

Type II per MIL-C-17
PVC-IIA........ Polyvinyl Chloride, black (non-contaminating)
Type IIA per MIL-C-17
Rubber Per MIL-C-17 (obsolete)
SIL/DAC....... Dacron Braid over Silicone Rubber
Type VI per MIL-C-17
TPE ............... Thermo Plastic Elastomer
XLPE............. Crosslinked Polyolefin
Type XIV per MIL-C-17

Coaxial Cable Equations Legend

Symbol Definition
o =Attenuation in dB/100 feet dB/100 feet
€ = Dielectric constant
I’ = Reflection coefficient
¢ = Electrical length degrees
C = capacitance pF/foot
L  =Inductance uH/foot
Zo =Impedance ohms
Vp = Velocity of propagation %
df = Dissipation factor
Td = Time delay nS/foot
F  =Frequency MHz
PTC = Phase temperature coefficient ppm/C
AT = Change in temperature (t2 t0 t1) C
LTH =Length feet
A¢ = Change in electrical length (t1 to t2) degrees
D = dielectric diameter inches
d = center conductor diameter inches
ds = Braid wire size inches

Fbd = Braid factor

Symbol Definition
Fco = Cutoff frequency GHz
C  =Braid carriers
N = Braid ends per carrier
t = Flat strip thickness inches
w = Flat strip width inches
SRL =Return loss dB
VSWR = Voltage standing wave ratio
FWD = Forward power dB
RFL = Reflected power dB
MML = Mismatch loss dB
ME = Match efficiency %
ks =1.0 for solid center conductor

=0.939 for 7 strand center conductor
=0.97 for 19 strand center conductor
log =logarithm to base 10

In  =logarithm to base e
ki  =resistive loss constant
ko = dielectric loss constant

(800) TMS-COAX ¢ www.timesmicrowave.com 293
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7ﬁ IMES microwAvE sYSTEMS

3190 Connector Part Numbering Guide

Attachment - Cable - Interface - Angle - Configuration - Finish - Impedance - Series Suffix

(1) woeemeees (2) ~wreee(3) reemes (4) - (5) ~(6) w-eeeee- (7) woremeeeee (8)

Note: All part numbers must include at the very least, include items (1), (2) and (3)

e.g. EZ-400-NMH-RA-X
TC-240-NF-PM-X
TC-SPP250-NF-BH-LP
TC-240-SM-RA-SS-X

(1) Attachment:

TC Crimp outer contact attachment and solder-on center-pin

SC Economic TC version

EZ Crimp outer contact attachment and captivated spring-finger center pin
SZ Economic EZ version

(2) Cable Type:

-XXX Indicates corresponding LMR or TCOM cable (e.g. LMR-400 is -400)
-SWXXX Indicates low PIM smooth wall cable

-YYYXXX Indicates non-smooth wall low PIM cable (e.g. SPP-250-LLPL is SPP250)
-XXXT Indicates corresponding SFT cable (e.g. SFT-205T)

(3) Interface: (connectors are crimp style unless otherwise noted (see Notes)
41M----4.1/9.5 mini DIN male

41F-----4.1/9.5 mini DIN female
43M----4.3/10.0 mini DIN male

43F-----4.3/10.0 mini DIN female

716M----7/16 DIN male

716F-----7/16 DIN female

78EIA----7/8 EIA flange (non-gender specific)
158EIA----1 5/8 EIA flange (non-gender specific)
BM----BNC male

BF----BNC female

FM----F male

HNM----HN male Notes:

LCM----LLC male The Interface code may be followed by one of the following
MUHF----mini UHF male letters/codes.

NM----N male “H”- Indicates hex coupling nut on a type N interface
NF----N female “C” - Indicates a clamp outer attachment

QDSM----QDS male “K” — Indicates a knurled coupling nut on a type N interface
QDSF----QDS female Note: All clamp style connectors must have the “C”

QM----QMA male
QF----QMA female

294 (800) TMS-COAX ¢ www.timesmicrowave.com




QNM----OQN male
QNF----QN female
SM----SMA male
SF----SMA female
TM----TNC male
TF----TNC female
UM----UHF male

7FI' IMES wmicrowave sysTEMS

(4) Angle:
No code indicates straight
R A----Indicates a 90 degree right angle

(5) Configuration:

BH----bulkhead
CL----clam-shell clamp
LP----low PIM

LW ----lockwire holes
PM----panel mount
RP----reverse polarity

Note: When more than two of the features listed
under Configuration are called out, always list
them in alphabetical order.

(0p)
)
e
@
Z
-
@)
)
|_

RT----reverse thread

-2----two piece clamp
SP----some special characteristic
PL---plenum designation when used with LMR cables
[P----1P-67 rated in an unmated condition

(6) Finish:

-(A)----Alballoy (no longer used for new part numbers. Alballoy is the default plating)
-(N1)----Nickel

-SS----Stainless Steel

Note: Plating/Finish is not always called out in the part #

(7) Impedance:
No code indicates 50 ohms

N o E— 75 ohms

(8) Series Suffix:

-D----Indicates the “Advantage” series (hex-knurl nut, Alballoy plating, ribbed back end)
-X----Indicates the “Advantage Plus” series (hex-knurl nut, Alballoy plating, ribbed back end, no braid
trim)
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o Coax Cable Design Equations
= Impedance (ohms) Electrical Length (degrees)
D D
Zp =138V, log (3o7a) =60 Vp In (F3) @ =300 F ° Lt
- D 984 * V
S8 7)=1%8 109 (d_k‘) =P in (Fo%) p=360°Feliyee
O . Ve T ° 984
O - . . (o}
— i i Phase Temperature Coefficient (ppm/C°)
Velocity of Propagation s
and Dielectric Constant PTC = AD+1x10
1 1 O o AT
Vp = T U Phase Stability (degrees)
Time Delay (nS/foot A®=_PTC®eAT
1.016 - : 1x10
Td= Vp 1.016yz Return Loss (dB)
Capacitance (pF/foot) RL=-20log I
c =736t _ 16I.3958 RL = -20 IOQV%SVW:F%:I
log (T¢Ks) In(d ke RL = -10 log Ff,‘\';l')-
c. 136 _ 1695 .
Ve?log (D) ve?in (32
d * kg d e kg 1+7T
c._1016 VSWR = +—
“Zpe*Vp VSWR = 1+107220
Inductance (uH/foot) 1-10
VSWR = 1_+4RFL/FWD
L =140 log (32¢,) = 0606 In (d?—ks) 1 -yRFL/FWD
L=2Z2eC Reflection Coefficient
- (0]
Tx10° I =102
Attenuation (dB/foot) = VSWR -1
4343 278 edfeF VSWR +1
* [H_k's + Fbd J[F + Vp I' =/ RF/FWD
o= k14/F +ko F Match Efficiency (%)
Braid Factor ME = (1 - T'%) « 100
. . L _8D+16ds VSWR -1}2
Round Wire Braid: de2_—?D. gt). s ME = [1 - pas +1) ]+ 100
. .- _2n(D+

Solid Tube: Fbd =1.0

Match Efficiency (%)

Cutoff Frequency (GHz) MML = -10 log (1 - T'2)
~ 7.5eVp ,
(D + (d*ks) MML = -10 log [1 -(yenmee ) ]
7.5
Fco =
CO D + [doks) MML = -10 log (1-RE5
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General Electrical Properties

Cable Type Impedance Capacitane Velocity Dielecrtic = Time Delay

(ohms) (p/F/foot) (%) Constant (nS/foot)

(0p)
O
wfd
o
Z
-
@)
O
|_

Solid Polyethylene 50 30.8 65.9 2.30 1.54
Foam PE 50 24.5 83.0 1.45 1.22
Foam PE 50 24.2 84.0 1.42 1.21
E Foam PE 50 23.9 85.0 1.38 1.20
T Foam PE 50 23.6 86.0 1.35 1.18
o Foam PE 50 23.3 87.0 1.32 1.17
Foam PE 50 231 88.0 1.29 1.16
o Solid PTFE 50 29.2 69.5 2.07 1.46
Lo Tape PTFE 50 28.6 71.0 1.98 1.43
Low Density PTFE 50 26.7 76.0 1.73 1.34
Low Density PTFE 50 25.4 80.0 1.56 1.27
Solid Polyethylene 75 20.6 65.9 2.30 1.54
Foam PE 75 16.3 83.0 1.45 1.22
E Foam PE 75 16.1 84.0 1.42 1.21
Foam PE 75 15.9 85.0 1.38 1.20
L Foam PE 75 15.8 86.0 1.35 1.18
O Foam PE 75 15.6 87.0 1.32 1.17
o) Foam PE 75 15.4 88.0 1.29 1.16
N Solid PTFE 75 19.5 69.5 2.07 1.46
Low Density PTFE 75 17.8 76.0 1.73 1.34
Low Density PTFE 75 16.9 80.0 1.56 1.27
Solid Polyethylene 95 16.2 65.9 2.30 1.54
(&) Foam PE 95 12.6 85.0 1.38 1.20
(7)) Air Spaced PE 95 12.6 85.0 1.38 1.20
— Solid PTFE 95 15.4 69.5 2.07 1.46
E Air Spaced PE 125 09.6 85.0 1.38 1.20
Air Spaced PE 185 06.5 85.0 1.38 1.20

Properties of Wire and Cable Insulating Materials

Material Dielectric Dissipation Volume- Operating
Constant Factor Resistivity Temperature
(ohm-cm) (Range °C)
PTFE 2.07 0.0003 1019th -75 to +250
Polyethylene 2.3 0.0003 1016th -65 to +80
Foam Polyethylene 1.29 - 1.64 0.0001 qoikel -65 to +100
Polyvinylchloride 3.0-8.0 0.07 - 0.16 2 x 1012th -50 to +105
Polyamide 3.5-4.6 0.03 - 0.4 4 x1014th -60 to +120
Silicone Rubber 21-35 0.007 - 0.016 1013th -70 to +250
Ethylene Propylene 2.24 0.00046 Tl i -40 to +105
FEP 2.1 0.0007 G -70 to +200
Low Density PTFE 1.38-1.73 0.00005 G -75 to +250
Foam FEP 1.45 0.0007 i -75 to +200
Polyimide 3.0-35 0.002 - 0.003 1013th -75 to +300
PFA 2.1 0.001 [GLe -75 to +260
ETFE 2.6 0.005 Tl i -75 to +150
ECTFE 2.5 0.0015 G -65 to +150
PVDF 7.8 0.02 G -75 to +125
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A guide to the selection of

Choosing the best coaxial cable for a new application
requires an understanding of the application and of the
range of cables to choose from. The best choice can
only be arrived at by a careful evaluation of the
performance and cost trade-offs. Our in-depth
expertise in all aspects of coaxial cable technology can
help you to arrive at the best choice for your
application.

Times Microwave Systems offers the broadest range
of coaxial cables of any manufacturer. We also have
the expertise to design and produce custom cables if
there is no design available for your application.

In choosing the best coaxial cable for an application,
the cable characteristics listed below should be
considered. The following sections provide detailed
discussions of each characteristic.

A:  Characteristic Impedance

B: VSWR & Impedance Uniformity
C:  Attenuation

- Attenuation Uniformity

- Attenuation Stability

Power Rating

Operating Voltage

Shielding

Capacitance

Velocity of Propagation
Electrical Length Stability
Cut-Off Frequency

Pulse Response
Self-Generated Cable Noise
Operating Temperature Range
Flexibility

Environmental Resistance
Cable Strength

Qualification & U L Approval

CrUOoZErA«-TZQmmy

Table 1 provides various formulae describing cable
characteristics.

A. CHARACTERISTIC IMPEDANCE

The characteristic impedance of a coaxial cable is
determined by the ratio of the diameter of the outer
conductor to the inner conductor and the dielectric

298

RF coaxial cable

Fig. 1
VSWR vs. Frequency
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constant of the insulating material between the
conductors. Because the RF energy in the cable
travels on the surface of the conductors, the important
diameters are the outside diameter of the center
conductor and the inside diameter of the outer
conductor. Impedance is selected to match the system
requirements.

The most common coaxial cables impedances are
50, 75, and 95 ohm. Other impedances from 35 to
185 ohms are sometimes used. Fifty ohm cables are
used in microwave and wireless communications
applications. Seventy-five ohm cables are typically
used in cable television applications and video
applications. Ninety-five ohm cables are typically
used for data transmission applications.

For best system performance, the cable must
be selected to match the impedance of the other
components in the system. Of the most commonly
used coaxial cables, 75 ohms impedance provides
the lowest attenuation and 35 ohms impedance
provides the best power handling. For practical cables
with non-ideal dielectrics and conductors, these
differences are small. The availability of required

(800) TMS-COAX ¢ www.timesmicrowave.com
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components and cables with the appropriate Table 2 P
characteristic impedance is usually the prime factor in VSWR Conversions —
selecting a given system impedance. VSWR Return  Reflection Mismatch Match O
)

B. SIGNAL REFLECTION: 1011 45 0.006  0.000 100.00
VSWR,RETURNLOSS, REFLECTIONFACTOR | 4 55 40 0.010 0.000 99.99
& IMPEDANCE UNIFORMITY 1.036 35 0.018 0.001 99.97
There are three things that happen to RF energy input 1.065 30 0.032 0.004 99.90
into a coaxial cable assembly: 1.074 09 0.035 0.005 99.87
1. It is transmitted to the other end of the cable, asis | 1,08 o8 0.400 0.007 99.84
usually desired. 1.09 27 0.045  0.009 99.80
2. Itis lost along the length of the cable either by being | 1 14 26 0.050 0.011 99.75
transformed into heat or by leaking out of the cable. 112 o5 0.056 0.014 99.68
3;; is reflected back towards the input end of the 113 24 0.063 0.017 99.60
caple. 1.15 23 0071  0.022 99.50
Reflections back towards the input end of the cable | 1.17 22 0.079 0.027 99.37
are caused by variations in impedance along the length | 1.20 21 0.089 0.035 99.21
of the cable assembly. This includes differences in | 1.22 20 0.100 0.044 99.00
impedance between the cable and the devices to which | 1,05 19 0.112 0.055 98.74
it is attached. Typically the connectors and the interface | 1 og 18 0.126 0.069 98.42
between the connectors and the cable will be major | 4 33 17 0.141 0.088 98.00
contributors to the reflection. The cable itself can also | { a9 16 0.158 0.110 97.49
contribute to the reflections. One source of cable 1.43 15 0178 0.140 96.84
reflections is periodic variations in impedance which 150 14 0.200 0.176 96.02
result from the manufacturing process and add up at a 1.58 13 0.994 0.993 94.99
specific frequency. When viewed in a sweep over a 167 12 0.251 0.083 93.69
range of frequencies this will show up as a spike. An 1.78 11 0.282 0'359 92.06
example of a spike is shown in Figure 1. ) ) ) )
The magnitude of a reflection can be expressed in | 122 10 0.316 0.458 90.00
g p
several ways. Perhaps the most familiar is VSWR or 210 9 0.355 0.584 87.41
Voltage Standing Wave Ratio. A value of 1.0:1 or just 2.32 8 0.398 0.749 84.15
1.0 indicates no reflected power or a perfect cable. 2.61 7 0.447 0.967 80.05
Alternatively, the reflection can be expressed as return | 3-01 6 0.501 1.256 74.88
loss—the ratio of the reflected power to the input | 3-57 5 0.562  1.651 68.38
power usually expressed in decibels. Table 1 gives | 4-42 4 0.631 2.205 60.19
the formulas to convert between VSWR, return loss | 5.85 3 0.708 3.021 49.88
and reflection coefficient. A tabulation of the equivalent | Match efficiency - e.g. 100 Watts Forward Power at 1.33:1
values of all three measures is also provided in Table 2. VSWR yields 98 Watts Output (i.e. 2 Watts Reflected)

The lack of reflected power (or low VSWR) is often
used as a figure of merit for coaxial components,
including cables, connectors and cable assemblies. It
is indicative of how well the uniformity of the cable is
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maintained along its length, whether the connectors are
properly designed and attached and how well the
transitions between line sizes are compensated for in the
connectors. Itis generally a function of frequency, with
reflections generally getting higher as the frequency
increases.

In many applications, low reflected power is critical
for proper system performance. In these cases, it is
essential that this be considered in the selection of the
cable and connectors. In addition, care must be taken
to properly attach the connectors to the cable in order
to achieve the proper results. Purchase of completed,
factory assembled and tested cable assemblies should
be considered for VSWR critical applications.

Note that actual input impedance at a particular
frequency may be quite different from the characteristic
impedance of the cable due to reflections in the line.
The Voltage Standing Wave Ratio (or VSWR) of a
particular length of cable is an indicator of the
difference between the actual input impedance of the
cable and its average characteristic impedance.

Fig. 2
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Fig. 3
Attenuation vs. Frequency
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The impedance of long lengths of cable will exhibit
very little change over their operating temperature
ranges - less than 2%.

Itis possible to fabricate cables having a characteristic
impedance that varies through the length of the cable
for matching purposes. Thus a coaxial cable can be
used as a broadband impedance transformer to match
differing source and load impedances. The
transforming action is related to cable length and the
minimum operating frequency, and the cable must be
designed for the specific application.

C.ATTENUATION

Attenuation is the loss of signal along the length of
a cable. As the RF signal passes through the cable, a
portion of the signal is converted to heat and a portion
of the signal leaks out of the cable through the outer
conductor. This loss of signal is usually expressed in
decibels per unit of length at a specific frequency, since
attenuation increases with frequency.

For most applications, the objective is to minimize
the losses in the cable runs or to stay within a loss
budget. Minimum loss corresponds to an attenuation
of 0 dB or a ratio of 1 to 1 between input and output
power. Because cable losses decrease with increasing

(800) TMS-COAX ¢ www.timesmicrowave.com



cable diameter for the same type of construction,
minimizing cable loss means maximizing cable size.

Attenuation is determined by the conductive and
dielectric losses of the cable. Larger cables have lower
conductor losses, reducing attenuation. Dielectric loss
isindependent of size. Dielectric losses increase linearly
with frequency, while conductor losses increase with
the square root of frequency. Therefore, dielectric
losses become a larger proportion of the total cable
loss as frequency increases.

Attenuation must be modified by a correction factor
for the ambient temperature (see Figure 2). Elevated
temperature increases cable attenuation by increasing
the resistance of the conductors and by increasing the
power factor of the dielectric (see Figure 6 for
correction factors).

To select a cable construction for a particular
application, determine the desired attenuation at the
highest frequency from system requirements.
Determine the corrected attenuation by dividing the
desired attenuation by the temperature correction

Fig. 4
Attenuation vs. Flexure
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Fig. 5
Attenuation Stability
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factor. Choose the smallest cable meeting the

corrected attenuation value from the tables.
For cables with low attenuation for their size,see the
LMR, StripFlex, SFT, and CLL families of cables.

Attenuation Uniformity

The attenuation of any cable may not change
uniformly as the frequency changes. Random and
periodic impedance variations give rise to random and
periodic attenuation responses. Narrow-band
attenuation “spikes” such as that shown in Figure 3
canoccur. Ifrequired, cables can be procured in various
lengths where a maximum attenuation variation
from nominal is specified over a customer defined
frequency range.

Attenuation Stability

The attenuation of braided cables can increase with
time and flexure. The change with time can be caused
by corrosion of the braided shield, by contamination
of the primary insulation due to jacket plasticizers,
and by moisture penetration through the jacket. These
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effects can be essentially eliminated by encapsulating
the braid with an appropriate flooding compound, as
is done in the DB versions of the LMR cables. (Vapor
penetration occurs at differing rates through all plastic
and elastomeric materials.) Attenuation degradation is
more pronounced at frequencies above 1 GHz. Cables
having bare copper and tinned copper braids exhibit
far greater attenuation degradation than cables with
silver plated braids. These effects are illustrated in
Figure 5.

The following guidelines apply:

a. Tin plated braids: Below 1 GHz, cables
manufactured with tin plated braids have 15-20% more
attenuation than bare copper braids in the “as
manufactured” condition, but are more stable than bare
copper braided cables.

b. Foam polyethylene: Flexible braided cables with
foam polyethylene dielectrics have approximately 15
to 40% lower attenuation than solid polyethylene cables

Fig. 6
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Fig. 7
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of the same core size and impedance. However, some
polyethylene foams can absorb moisture causing
attenuation increases. LMR cables utilize a closed cell,
non-hydroscopic foam composition and are not subject
to this problem.

See LMR cables.

c. If PVC jackets are used, a Type IIA, non-
contaminating PVC should be specified for applications
where attenuation uniformity over time is important.
Type IPVC’s contain plasticizers which can leach into
the dielectric over time causing an increase in
attenuation.

d. The ultimate in attenuation stability can be achieved
by specifying hermetically-sealed cable assemblies.
These will preclude the ingress of contaminants of any
sort into the cable and result in the best stability, such
as MilTech assemblies. Contact Times Microwave for
more information on this type of assembly.

For flexible cables in extreme environmental
conditions, a protected braid (e.g. LMR-DB) is
recommended.

D. AVERAGE POWER RATING

Electrical losses in a coaxial cable result in the
generation of heat in the center and outer conductors,
as well as in the dielectric core. The power handling
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Fig. 8
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capability of a cable is related to the ability of the cable
to dissipate this heat. The ultimate limiting factor in
power handling is the maximum allowable operating
temperature of the materials used in the cable, especially
the dielectric. This is because most of the heat is
generated at the center conductor of the cable. In
general, the power handling capability of a given cable
is inversely proportional to its attenuation, and directly
related to its size. The other factor is the heat transfer
properties of the cable, especially the dielectric.

Cable power ratings must be derated by correction
factors for the ambient temperature, altitude and
VSWR encountered in a particular application. High
ambient temperature and high altitude reduce the power
rating of a cable by impeding heat transfer out of the
cable. VSWR reduces power rating by causing
localized hot spots in the cable.

To select the cable construction for a particular
requirement, determine the average input power at the
highest frequency from system requirements. Then
determine the effective average input power as follows:

Effective Power = Average Power x (VSWR correction)

(Temp. correction) x (Alt. correction)

Temperature and altitude corrections are shown on
Figures 6 and 7.

(800) TMS-COAX * www.timesmicrowave.com
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VSWR correction factor =

1 1
1/2 (VSWR + VSWR) + 1/2 k1 (VSWR - VSWR)
Where k, is shown in Figure 8. Select a cable from

the Attenuation and Power charts rated at this effective
power level.

Note that the peak power handling capability of a
cable is related to the maximum operating voltage
rating. See Section E, below.

E. MAXIMUM OPERATING VOLTAGE

Care must be taken to ensure that the continuous
voltage (and the peak voltage related to pulsed power
conditions) applied to a cable is held below its maximum
voltage rating. Note that there are two separate voltage
ratings for a cable: Corona Voltage and Dielectric
Withstanding Voltage:
1. Corona is a voltage related ionization phenomenon
which causes noise generation, long term dielectric
damage, and eventual breakdown of the cable. Thus,
a cable cannot operate continuously with corona, and
the maximum operating voltage must be less than the
corona extinction level (extinction voltage) of the cable.
The determination of corona voltages requires sensitive
instrumentation capable of detecting the voltage induced
ionization noise generation.
2. The Dielectric Withstanding Voltage, or dielectric
strength of the cable, is a measure of the voltage level
required to abruptly break down the dielectric
employed in a cable. DWV testing requires less
sensitive instrumentation, and is a test measurement
where a voltage is applied to the cable for a limited
time only, and monitored for current flow.

Maximum operating A.C. (RMS) voltage levels or
peak voltage are given for each construction in the
Cable Data Section of this catalog. The maximum
permissible D.C. voltage level is conservatively 3 times
the A.C. level.

To select a cable for a particular application,
determine the actual RMS (peak /1.4) ,

RMS voltage = (peak voltage value)
1.4
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Fig. 9
Shielding Effectiveness
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or actual peak voltage = (RMS x value 1.4)

from system requirements. Then determine the effective
iput voltage by multiplying the actual input voltage by
the square root of the VSWR:

Effective voltage = Actual voltage x (VSWR)I/ 2

Then select a cable with a maximum operating voltage
greater than the effective RMS voltage. Maximum
operating voltages are listed in the cable data section.

As the altitude where a cable is being used increases,
the maximum operating voltage of a completed cable
assembly is reduced due to the reduction in dielectric
strength of the lower pressure air in the termination
area.

F. SHIELDING AND CROSS-TALK
(OR ISOLATION)

1. The shielding efficiency of a coaxial cable depends
on the construction of its outer conductor. The most
common constructions available are:

Single Braid: Consisting of bare, tinned, or silver
plated round copper wires (70 to 95% coverage).

Double Braid: Consisting of two single braids as
described above with no insulation between them.

Triaxial: Consisting of two single braids as
described above with a layer of insulation between
them.

Strip Braids: Consists of flat strips of copper rather

than round wires (90% coverage).

Strip Outer Conductors/Spiral Flat Strips:
Exhibiting @ 100% coverage.

Solid Sheath: Consisting of aluminum or copper
tubing ( 100% coverage).

2. The relative shielding effectiveness of these
constructions are illustrated in Figure 9 over the
frequency range from 10 MHz to 8 GHz. This graph
shows the level of signal which leaks through the outer
shield of a one foot sample of each construction. The
curves describing the performance of the flexible
cables, i.e., the triax braid, double braid, and single
braid construction are based on measured data.

To estimate the total leakage in cables under 1100
ft. long, add 20 log L to the figure read from the graph
(where L s the cable length in feet). The curve showing
the typical performance of the semi-flexible (or solid
sheath) cables is based on theory. In practice the
shielding efficiency of interconnections made using
semi-flexible (solid sheath) cables is limited by the
leakage at the connectors.

3. The isolation (or cross talk) between two coax
cable runs is the sum of the isolation factors of the two
cables and the isolation due to the “coupling factor”
between the runs. This coupling factor will depend on
the relative spacing, positioning and environment of the
cable runs and on the grounding practices employed.
The coupling factor will substantially affect the isolation
between the cable runs.

4. Measurements show that the RF(1 -30 MHz) cross

Fig. 10
Phase Stability

Al 18 GHz

i Phase Change - Degreas
8858835

oo &
a8 &

50 1] 1] T
Temperature “C

304 (800) TMS-COAX ¢ www.timesmicrowave.com



Fig. 11
Pulse Distortion
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talk between two single braided coaxes over a 20 foot
run length is approximately 80 db down from the signal
level inside the cables. The coaxes were laid side-by-
side over the 20 foot test length. (This test data
illustrates the affect of the “coupling factor” noted
above.)

5. Special Constructions that provide enhanced
shielding characteristics are available. These cables
include the LMR, RD, and RDT families of cables,
and the StripFlex, SFT, and TFlex cables.

G. CAPACITANCE

Capacitance in a cable is related to the dielectric
material and the characteristic impedance. Typical
capacitance values are shown in the General Electrical
Properties on page 187 for some common coaxial lines.

As seen in the table, the higher impedance cables
provide lower “capacitance per foot” values, resulting
in reduced loading for data communications
applications.

(800) TMS-COAX * www.timesmicrowave.com
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H. VELOCITY OF PROPAGATION

The velocity of propagation in a coaxial cable is
determined primarily by the dielectric constant of the
insulating material between the inner and outer
conductors. This property is usually expressed as a
percentage of the velocity of light in free space, and is
typically noted as Vg or Vp.

The General Electrical Properties on page 182 shows
the velocity of propagation and time delay of cables
insulated with commonly used dielectrics.

Delay lines made from coaxial cable can sometimes
benefit from using lower velocity cables, thus providing
maximum delay in the shortest length. But, the
difference in loss between the lower and higher velocity
cables must also be taken into account.

I. ELECTRICAL LENGTH STABILITY
Applications such as antenna feed systems may
require many cable assemblies that are trimmed to a
specific electrical length. In these applications, the
change of the electrical length of the cable with
temperature, flexure, tension and other environmental
factors is critical. The variation of electrical length with

Fig. 12
Pulse Amplitude vs. Length
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temperature for standard flexible cables is shown in
Figure 10.

For polyethylene insulated cables:-100 to -250 parts
per million/°C.

For TFE insulated cables:-50 to -100 parts/million/
°C.

The variation of electrical length with temperature for
the standard foam dielectric semiflexible cables is -20
to -30 parts/million/°C.

Times has special flexible and semiflexible cable
designs with improved electrical length versus
temperature characteristics. Semiflexible cables having
an electrical length change with temperature as low as
five parts/million per degree centigrade are available.
See SFT and Coppersol Low Loss CLL cables.

J. CUT-OFF FREOUENCY

The cut-off frequency of a coaxial cable is that
frequency at which modes of energy transmission other
than the Tranverse Electro-Magnetic (TEM) mode can
be generated. It does not mean that the TEM mode
becomes highly attenuated. This frequency is a
function of the mean diameter of the conductors and
the velocity of propagation of the cable. The higher
modes are only generated at impedance discontinuities
and in many situations the cable can be operated above
the cut-off frequency without substantial VSWR or
insertion loss increase. However, it is recommended
that cables not be operated above their cut-off
frequency.

K. PULSE RESPONSE OF COAXIAL CABLES
1. The following characteristics must be considered
when analyzing the Time Domain response of cable to
pulses or step functions:

a: Impedance and Reflection;

b: Rise Time;
Amplitude;
Overshoot or Preshoot;
: Pulse Echoes.
a: Impedance and Reflection
1. Select impedance to match system requirements.
2. The impedance will vary along the length of cable.
Variations of +5% are not uncommon. Cables can be

e ac
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Fig. 13
Step Response
(Output Amplitude vs. Time)
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produced to tolerances of 2%. Tighter tolerances are
not recommended.

b: & c: Rise Time and Amplitude

1. The output rise time is a function of input rise time,
pulse width and cable attenuation. A typical pulse
response is shown in Figures 11 and 12, while a typical
step response is shown in Figure 13. Increased cable
temperature causes an increase in rise time and
decrease in amplitude.

d: Overshoot or Preshoot

1. Figure 13 shows the overshoot which can be
encountered with a 0.1 ns input pulse rise time in cables
due to finite reflections. Such overshoot is not common
in cables with longitudinally extruded dielectrics.

2. Preshoot is encountered in some balanced delay
lines and can be minimized by cable design.

e: Pulse Echoes

When a narrow pulse is placed on a cable, the
distortions noted above will occur. In addition, a small
pulse of energy may emerge after the initial pulse has
arrived. This pulse echo is caused by finite periodic
reflections within the cable. Normally the echo level
can be neglected.
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L. SELF-GENERATED CABLE NOISE

A noted cable phenomenon, is the generation of
accoustical and electrical noise when flexed. The
acoustical noise is a function of mechanical motion
within the cable. Such noise (and the associated
mechanical and frictional force) is minimized by proper
cable design. Electrical noise generation is attributed
to an electrostatic effect, which in testing has exhibited
more than 500 millivolts in RG cable. This noise voltage
can be minimized by preventing motion between
dielectrics and conductors or dissipating electrostatic
charges between conductors and dielectrics with
semiconducting layers. Low noise constructions must
take into account the life expectancy and environmental
conditions to which they are subjected. Times
manufactures low noise cables for special applications.

M. OPERATING TEMPERATURE RANGE

1. The operating temperature range of flexible coaxial
cable is determined primarily by the operating
temperature range of the dielectric and jacketing
materials. Note that only silver plated conductors are
suitable for long term use at temperatures over 80
degrees C.

2. Operating temperature limits of the most commonly
used dielectrics and jacket types are given in the
following table:

N. FLEXIBILITY

Coaxial cables with stranded center conductor and
braided outer conductors are intended for use in those
applications where the cable must flex repeatedly while
in service. Cables with stranded center conductors will
exhibit higher attenuation compared to cables with solid
center conductors. In general, the higher the number
of strands, the better the flexibility and the greater the
increase in attenuation.

Standard braided outer conductor constructions will
withstand over 1000 flexes through 180° if bent over
a radius 20 times the diameter of the cable. Flexible
cables may be stored, and are normally shipped, on
reels with a hub radius greater than 10 times the
diameter of the cable. If a flexible cable is to be
installed in a fixed, bent configuration, the minimum

(800) TMS-COAX * www.timesmicrowave.com
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Temperature

Material Range
Polytetrafluoroethylene

(PTFE) -75°C to + 250°C
Polyethylene -40°C to + 85°C
Foamed Polyethylene -40°C to + 100°C
Foamed or Solid Ethylene

Propylene Jackets - 40°C to +105°C
Fluorinated Ethylene

Propylene (FEP) -70°C to +200°C
Polyvinylchloride (PVC) - 40°C to + 85°C
Ethylene Chloro

Trifluoroethylene (ECTFE) - 65°C to + 150°C
Polyurethane -100°C to + 125°C
Perfluoroalkoxy (PFA) -65°C to +260°C
Nylon -60°C to + 120°C
Ethylene Propylene -40°C to +105°C
High Molecular Weight

Polyethylene - 55°Cto + 85°C
Crosslinked Polyolefin -30°C to + 85°C
Silicone Rubber -70° to + 200°C
Silicone Impregnated

Fiberglass - 70°C to + 250°C
High Temperature Nylon

Fiber - 100°C to + 250°C

bend radius recommended is 5 times the cable diameter.
Tighter bends can be made. Special braid designs are
available for improved flex-life.

Coaxial cables with a tubular aluminum or copper
outer conductors, commonly referred to as semi-
flexible or semi-rigid cables, will not withstand more
than ten 180- bends over a bend radius equal to 20
times the diameter of the cable. Semi-flex cables are
normally shipped on reels having a hub radius of 20
times the O.D. of the cable. Semi-flex cables may be
field bent for installation. The minimum recommended
bend radius is equal to 10 times the O.D. of the cable.
Cables bent on a bend radius of 5 times the O.D. of
the cable may exhibit mechanical and electrical
degradation.
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A guide to the selection of RF coaxial cable

O. ENVIRONMENTAL RESISTANCE

The life of a coaxial cable depends on many factors.
The effects of ultra-violet exposure, high humidity,
galvanic action, salt-water and corrosive vapors on
the materials used are prime causes of cable failure.
Resistance to flame must also be considered. The
following guidelines apply:

a. Sunlight:For low temperature cables exposed to
sunlight (ultra-violet), the use of high molecular weight
polyethylene, with a specific carbon black particle size,
% by weight and particle distribution, is recommended
for maximum life expectancy. Polyvinylchloride jackets
exhibit a life expectancy of less than 1/2 that of properly
compounded polyethylene.

b. Humidity or water vapor can enter flexible cables
through pin-holes in the jacket, at the connector, or by
vapor transmission through the jacket. All materials
exhibit a finite vapor transmission rate. For example,
a ten foot length of cable with a polymer outer jacket
exhibits a helium leak rate of approximately 104 cc/
sec/ft. Even the least porous thermoplastics, such
as FEP, do not offer a significant improvement. In
airborne applications, the combination of finite vapor
transmission rates and large temperature extremes
cause condensation in cables. The moisture can collect
in low areas causing corrosion or shorting of a
connector. One method of preventing moisture
accumulation in cables is to fill all voids with a moisture-
proofing compound which will not harden with age.
See LMR-DB and Imperveon Cables for additional
data. Times also supplies hermetically sealed cable
assemblies with leak rates of less than 10 cc/sec/ft.

c. Salt-water Immersion-The electrical
characteristics of cable will be rapidly affected if the
conductors are exposed to salt-water. Unless an
immersion test is performed on the jacket, there is a
good possibility of one pinhole per 1000 feet. Even if
sufficient tests could be performed, damage during
installation or damage from rodents normally will cause
leakage. Pressure-tight, non-hosing cables capable of
withstanding the pressure at the required cable depth
can be recommended.

d. Corrosive Vapors: The use of tin and silver
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coatings does afford some protection against corrosive
vapors. However, such protection is short-lived. For
installation near salt-water or chemical plants, a filled
cable such as LMR-DB or Imperveon is recommended.

e. Underground Burial & Galvanic Action:
Underground moisture which comes in contact with
any cable metals, will cause rapid corrosion. Tubular
aluminum outer conductors have been almost destroyed
in 90 days. Therefore, any cables installed
underground should have pinhole-free jackets. Since
jacket damage due to installation techniques and
rodents can occur, cables filled with a flooding
compound should be used. For maximum reliability
against rodents, a steel tape armor with over-jacketing
is recommended.

f. Flame Resistance: Cables have different degrees
of flame resistance depending on the jacket and
dielectric material. "Flame retardant" cables are cables
having limited flame spread (propagation). PVC
jackets offer some flame retardance, depending on the
compound selected.

Flame retardant jackets, which are actually within the
flame, will burn. If the flame is removed, they will self-
extinguish. PVC jackets will not drip burning material.
However, if the dielectric is polyethylene, the dielectric
may drip ignited materials. PTFE and FEP will not
support combustion, drip or burn. TMS has a series
of Low Smoke / Low Toxicity cables to provide the
utmost in protection. These cables utilize a proprietary
TMS compound which is non-halogenated and
produces combustion products that are low smoke and
low toxicity. See the LSSB/LLSB, LMR-FR and M17
qualified cable lines.

P. CABLE STRENGTH

The break strength of the cable depends primarily
on the strength of the outer conductor. The cables will
normally achieve at least 70% of the break strength of
the outer conductor, if the center conductor will stretch
up to 10% before breakage. Caution must be taken
with cables with copper-covered steel or alloy center
conductors where breakage would occur with only 1%
to 10% elongation. Conductor sizes less than 26 AWG
can easily be broken during assembly operations.
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Special alloy conductors are available which can
achieve a tensile strength of 110,000 psi and 10%
elongation.

Q. QUALIFICATION APPROVAL

Often, cables must be qualified to certain standards
to allow usage in particular applications. Typical
examples of necessary qualifications are:

Military: Most military applications require that
cable conform to particular specifications. Many of
these specifications require the manufacturer to qualify
product by conducting a series of tests on a length of
cable with a military representative present as a
witness. MIL-C-17, the basic specification for most
coaxial cables, requires a Qualified Products List
(QPL). TMS maintains numerous MIL-C-17
qualifications.

Commercial (UL) Approval: The building codes
of many cities require that cables installed in their
buildings be approved by the Underwriters
Laboratories (UL). With UL service, the cable is
subjected to a clearly defined series of tests and
examinations, and has met the quality and safety
standards imposed by Underwriters Laboratories.

(800) TMS-COAX * www.timesmicrowave.com
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Approval of new designs meeting UL standards
normally can be made in a relatively short period of
time. A large variety of TMS products are UL approved.

New York State Requirements: Article 15, Part
1120 of the New York State Uniform Fire Prevention
and Building Code requires that materials used in some
buildings and transit systems be tested and registered
with The New York Department of State. For the TMS
products tested, the fire/gas/toxicity data is found in:
DOS file number 16120-931203-4001.

London Underground Limited: TMS has gained
LUL approval on a series of low-smoke cable
constructions. These cables were tested for smoke
emission, toxic fume emission, and flammability
assessment against the requirements of the London
Underground Code of Practice for fire safety.

Contact your TMS representative for more informa-
tion regarding TMS product qualifications.

MSHA Approvals: TMS has qualified the complete
range of LMR-FR coaxial cables (file number
07-KA070010-MSHA-P) and T-RAD-FR leaky feeder
cables (file number 07-KA07009-MSHA-P) to the
MSHA flame requirements. Contact your TMS repre-
sentative for further information.
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) Attenuation (.dB per 100 feet ; +25G) |
(- i LMR- LMR- LMR- . )
LoF 1700 600 500 ¥k
(@) 1550° 1.870" ; 0.870° 0. 0.590° _ 0.500" 0520 20
- — ; 0147 0148 0197 0.288 i 0.421 0.54 0561 : B
+— 50 MHz 0125° 0456 0191 0.195 025/ 0272 0374 0479 0547 070 0730 0.736 i
(S) 150 MHz 0.227° 0280 0340 0347 0458 0481 0658 0845 0964 122 1.9 1.30 [N
o 290 Mtz D.281°  D345° 0A416° 0427  0560° 0588 0803 105°  1.18 143 158" 159° B
450 MKz D422 D515 0617 OB32 0B34 0864 117 1.51 1.72 o217 230 2.30 g
N 700 MHz 0809 -~ 110 148 2.18 2 ¥ =
(D) 900 MHz 0.641° O761° 0012° 0936 193 127 1.70 29° 250 318 . . 341" 3.36" G
U) 1,500 MHz 087" 1050 122 128 1.66 1688 224 783 3.31 413 457 4.43 T
2.000 MHz 1.058° 1250 145 150 187 198 263 3.45 3.90 484 541 521 E
2,500 Mz 7430 168" 1.7 297" 295 2498 3917 442 548 617" 591" i
> Attenuation at Any Fraqmm:y [ k1 x SqRt (Fmhz) | + [ k2 % Fmhz | or use Performance Calculator at www.timesmicrowave.com s
(q0] ki 0.02646 0.03737 D.051717 0.07555  0.00650 E
o 2 0.00016 0.00016 000016 0.000268  0.00026 =
O Power Handling ( kW ; +40C : Sea Level ) -
21" 15/, 1" LMR- LA LMR- LMR- 0y LMBR- LMR- ' 3 L
IDF  IDF IDF 1700 LOF 1200 900 Ur 600 500 Spafex LOF o
Frequency/Size 20350 1080 1550 1670° 1000 1200° 0B70° 0630 0500° 0500 0520° 0840 o
30 Mz 305 280 211 20.3 14.0 12.6 59 Bl 55 a4 oM. LA 15
50 MHz 0N 21 162 156 10.7 97 6.8 4,85 43 34 447 319 iz
150 MHz 167" 124 5.09 8.7 604 55 39 215 2.4 19 248 181 ]
220 MHz 135"  135* 745" 74 494" 45 3.2 223" 19 16 2.04° 149° g
450 MHz B 611 5.01 48 337 31 22 153 13 3.4 138 1.02 B
700 MHz e 38 2.4 17 = 11 0.85 =
000 MHz 500° 440" 339° 33 204 2.1 1.5 105° 093 0.75 Do4d"  0.708 7T
1,500 MHz 429" 330 252 24 166 16 1.1 0793 070 057 0.705 0,530 s
12,000 MFz 357° 206 213 20 140 13 1.0 0673059 049 0597 0451 B
2500 MHz 240 18° 18 120 12 0.9 0594 052 0.43 0547°  0.308' TE

: .26 0142 ! 8

1.350° 0.920° 0.680° 0455 D370 0285 0.150° 0.150° 0.116 i

0.926° 0.686" D.467" D376 0.201° 0,19 0.155 0.121 i

0872 D73z 0490 0405 0320 0225 0478 0.4 (3

1,200 0.870" 0.500° 0,500 0405 0.300° 0.240° 0.195 i

“Bend Radius (nots 5) 135 55 T 15 125 T B85 075 0.50° =

0.736 0448 0.266 0131 0097 0068 0.055 0.034 0.022 T

Jemperaturs Rangs H0°C 0 485 =

lm 50 Dhms -

8 8 87 87 8 85 85 7] 3 B

mwm 228 231 234 234 236 739 233 242 245 =

center conguctor 021 0.32 054 053 0.62 139 212 3.20 5.36 i

_ (ohms000) cshie 027 047 ;u.::‘?nm 055 120 127 165 221 380 190 =

_Shish =90 db =
M Stabilty +- 10 ppm/degC
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Selection Guide TIMES microwavE sysTEMS ro)
G
% LMR- %'  Beden ULTRA- RG2{1% ' LMR- LMR- Beiden LMR- ULTRA- LMR- RG- LMR- C
2 LDF 400 Suwpeflex 9913 LINK™ RG214 Supefiex 300 240 RGEx 200 LINK 195 58 100A
—___0M0__0a405'_ 0415 0405 0405 _ 0405 0400 _ 0300°_ 0240 0247 _ 0195 0195 0195 0195 0.110% (@)
0.567 0.7 0.654 08 0.7 12 098 11 13 20 1.8 25 2.0 25 3.9 - —
073% 09 0888 09 16 12714 17 25 2.3 26 34 5.1 -+
130 18 140 16 15 28 293 24 3.0 a7 a0 51 34 62 5.9 &)
159" 18 182" - 35 272 29 37 6.0 4.8 54 74 109 O
2.30 27 266 28 27 52 383 4.2 53 88 7.0 a5 78 106 15.8
=’ LEay 3.42 5.1 6.6 8.7 98 = 200 PR
336° 39 386" 42 219 B0 561" 6.1 76 128 98 140 111 165 28 (D)
Sagal e 512 56 74778 9.9 ~- 129 =0 A - 300 4p)
5 6.0 .01 6.7 - - B.73 9.2 115 .= 150 = 16.9 - 35.0
50" 68 68T | o Ba" 985 104 129 ey | 180T 10 19.0 - 400 ¢
| 0.12229 0.19193 0.24208 0.32090 0.35686 0.70914 (4v]
| 0.00026 0.00033_0.00033 0.00033 0.00047 0.00174 o

3 LMR- 3 Beiden ULTRA- ®G213%/ W LMR- LMR- Beldesn LMR- URA- LMR- RG- LMR-
e LDF 400 Superfex 9913 LINK RG24 SupaFlex 300 240 RGEX 200  LNK 195 58 100A
0430 0405° 0415 D40y 0405 0405 0300 0.300° 0240° 0242 _ 0.195" 0195  0185° 0195 _ 0.110"
~ 4. 38 397 22 18 208 2.1 149 0% 102 40 089 D40 0.28
319 26 306 17 12 176 1.6 115 028 079 068 030 018
T8 15 174 090 062 100 093 066 015 045 20 039 016 010
8 12 W - 082%5° 076 054 0.37 0,32 0.08
A 083 0975 045 030 056/ 052 038 008 026 10 022 008 006
= (ua 066 -- 043 030 0.21 018 0.05
" 071058 064" 028 018 038 036 026 005 D018 065 015 005 _ 0.040
D50 D44 0507 D20 0299 028 020 0.14 0.12 0.030
049047 0431016 0256024 0.7 012 00 - 0.085
T D398 033 0419 - 0225° 021 015 0.11 008 - 0.020
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NOTES: Gompessor's Data As Pubdshed
(1) Center Conductor in LMR-300, LMR-1200 sestimated from pubshed da.
& LMR-1700 is Copper Tube

LMR- LMA- LMRA- Center Conductor in LMR-400, LMR-500
200 195 100A & LMR-600 is Gopper Clad Aluminum
0.044 0037 0018 Center Conductor in LMR-195, LMR-200,
[RELH [(RELE 0,060 LMR-240 and LMR-300 is Bare Copper
0121 0116 0.065" LMR-100A is BCCS
0144 0.13%° 0083 {2) Low loss closed cell polyethylene foam (LMR-100A
0,195° 0.195° R solid polyethylens)
(3) Aluminum faminated tape bonded (LMRA-100A unbonded)
050 050 025" to the Dielectric with a Tinned Copper Overbraid

0.022 0.0 0.009 (4) Black UV protected polyethylene (LMR-100A black PVC}
{5) Less than 1 ohm impedance change at bend

& B0 6

536 758 810
250 290 75
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