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The History of TMS

.. Times Microwave Systems (TMS)
.' 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-
t| 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-
less communications 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. |y
Unlike other cable [{§
manufacturers with limited “3'
product lines, who try to fit =
customer applications to their existing products, the
philosophy of TMS isto 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 -
variations in temperature and
pressure.
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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 cablescanbeused 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 cables areavailable 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 9913?
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: Fireretardant cable for installation 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, including airhandling
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, butwith afluoropolymer
(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.

(800) TMS-COAX * www.timesmicrowave.com 5
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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 e 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 a complete line of site installation
hardware and accessories- everything you need to get
you from the antenna to the equipment:

* Ground Kits: 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

o 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®

* LMR standardisaUV 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.

* 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 aflexible 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|' IMES 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.

* 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, WlMaX

SCADA, Mobile Antennas) requiring an easily routed,
low loss RF cable

Construction Specifications

Part Number PartAlg;;;:trc:rtlonJacket Description ] In.
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)

100

Attenuation
(db per 100 feet)

=
o

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

150 220 450 900 1500 1800 2000 2500
89 109 1568 228 301 332 352 398 641 77.3
98.7 109.0 1155 1306 2103 2538

Avg. Power kW 0.230 0.180 0.100 0.083 0.057 0.039 0.029 0.027 0.025 0.022 0.013 0.01

Attenuation dB/100 ft 3.9 5.1
Attenuation dB/100 m 12.9 16.7 29.4 35.8 51.9 74.9

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

\__ 4
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Electrical Specifications

Performance Property

Units us (metric)

Installation Temperature Range -40/+185  -40/+85 Velocity of Propagation % 66
Storage Temperature Range -94/+185  -70/+85 Dielectric Constant NA 2.30
Operating Temperature Range -40/+185  -40/+85 Time Delay nS/ft (nS/m) 1.54 (5.05)
Impedance ohms 50
5 . . Capacitance pF/ft (pF/m) 30.8 (101.1)
Performanclt\enﬁoc;?tl;lcal sgrﬁt‘s:'f'catml'}: R | nciuctance uH/t (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 ‘l\_' iE 4 \“
. "‘h &) \R
TC-100-SM TC-100-TM TC-100-NF TC-100-NM
3190-1551 3190-1552 3190-3030 3190-3029

Finish*
Body
/Pin

Inner  Outer
VSWR ** Coupling Contact Contact
Freq. (GHz) Nut Attach Attach

Connectors

Description

Part
Number

Stock
Code

Length
in (mm)

Width Weight
in (mm)lb ((¢))

Interface

1.SMAMale Straight Plug ~ TC-100-SM  3190-1551 <1.25:1 (3) Hex  Solder Crimp SS/G 1.0 (25.4) 032 (8.1) 0.015 (6.8)
2.TNC Male Straight Plug ~ TC-100-TM  3190-1552 <1251 (3) Knurl  Solder Crimp  S/G 1.4 (35.6) 0.59 (15.0) 0.045 (20.4)
3.N Female Straight Jack  TC-100-NF  3190-3030 <1.25:1 (3) N/A Solder Crimp A/G 13 (32.4) 0.62 (15.8) 0.055 (25.0)
4.N Male  Straight Plug ~ TC-100-NM 3190-3029 <1.25:1 (3)  Hex Solder Crimp A/G 1.1 (28.2) 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

Stock Code

Description

Part Number

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 1
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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 )
Environmental Specifications Velocity of Rrapagation % 75
Performance Property °F C D.|electr|c 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 2
Operating Temperature Range -40/+185  -40/+85 Capacitance pF/ft (pF/m) 254 (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
c3 i
oL —
%2 10.0 =l
58 ===
c o o ——
£ e
<8 1.0
10 100 1,000 10,000

Frequency (MHz)

900 1500 1800 2000 2500 5800

Attenuation dB/100 ft 2.0 2.5 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

12 (800) TMS-COAX ¢ www.timesmicrowave.com
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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 (g)

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. N Male RightAngle ~ TC-195-NMH-RA-D 3190-2425 <1.35:1 (6) Hex/Knurl  Solder  Crimp  A/G 1.3 (32.1) 1.9 (30.1) 0.083 (37.5)
3.SMAMale  Straight Plug  TC-195-SM-SS-X 31902878 <1.2511 (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 <1.2511 (2.5)  Knurl Solder  Crimp  S/G 14 (356) 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 AIG 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 AIG 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 :
g ~ ik .'.--' y
- :; ?1 e
TC-195-NMH-X 105 NMH-HA-D g_,,.; ‘TC-195-SM-SS-X j ' TC-195-TM-X
3190-2880 3190-2425 3190-2878 3190-2879
5 6 7

EZ-195-SM-X 2 EZ-195-BM-X % EZ-195-§X
3190-6140 3190-6141 3190-6142
Install Tools

Type Part Number Stock Code Descri

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

Tool Kit TK-195/200 660-0829 Install tool kit for LMR-195/200

connectors (CCT-02, DBT-U,
CST-195/200, CT-240/200/100, FKP-01)

N

DBT-U

%\ m—
3192-001 AR

3192-086 ,.,.4-""

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

5

&\
%\ “ P i, , g

A CST-195/200 4 TK-195/200
¥ 3192-102 660-0829

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 13
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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
Velocity of Propagation % 83
Dielectric Constant NA 1.45
Time Delay nS/ft (nS/m) 1.22
Impedance ohms 50
Capacitance pF/ft (pF/m) 245
Inductance uH/ft (uH/m) 0.061
Shielding Effectiveness dB >90

DC Resistance
Inner Conductor
Outer Conductor

ohms/1000ft (/km)  5.36
ohms/1000ft (/km) 4.9

Voltage Withstand Volts DC 1000
Jacket Spark Volts RMS 3000
Peak Power kW 2.5

((LE)

(4.02)
(80.3)
(0.20)

(17.6)
(16.1)

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




7F|' IMES microwave sysTems

Attenuation vs. Frequency (typical)

L

100.0
S
§8 100
<g
1.0

10

Frequency (MHz)

Attenuation dB/100 ft
ttenuation dB/100 m

vg. Power kW

1.8
5.8
1.02

50
23
75
0.79

100 1,000 10,000

Frequency (MHz)

150 220 450 900 1500 1800 2000 2500 5800

40 48 70 99 129 142 150 169 264 313
131 159 228 326 424 466 493 554 865 1028
045 037 026 018 014 013 012 011 007  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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7F|'|MES MICROWAVE SYSTEMS

LMR®*-200
Flexible Low Loss Communications Coax

1 '.'.,,_,-F 2 3 4
. § - == 8o @F | o5 ac ¢
SN % -\ Y \ \ Y
R A E {
=y TC-200-BM-X L B TC-200-MUHF ﬂ' EZ-200-NMH-X Ay TC-200-NMH-X
3190-2883 3190-444 3190-2886 3190-2882
5 . @ 6 7 8
e - EE—*
~‘__- e i T t r.r-.
; 1 -
“ TC-200-NM-RP Q o " 1C-200-SM-RP EZ-200-TM-X
. TC-200-SM-SS-X gl
3190-959 3190-327 -

3190-2881

9 10 f"’ 1 2 =
- « oV
o Qﬁ--z.,.
~ TC-200-TMC '~ EZ-200-TM-RP TC-200-TF-X EZ-200-TF-RP
3190-240 3190-792 3190-2884 3190-793
15 16
13

EZ-200-SF-SS-X %

3190-6007

=

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

EZ-200-TM-RA-X
3190-6008

TC-200-FMEF-X

3190-6249

17

TC-200-FMEM-X

Part Stock VSWR** Width

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

Number
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

Code

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

Freq. (GHz)

<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)
8)
(6)
(2.5)
(2.5)
(2.5)
(2.5)
(2.5)
(2.5)
(2.5)
(2.5)
(6)
(6)
(6)
)
(2)

Nut

Knurl
Knurl

Hex
Knurl
Hex
Hex
Knurl
Knurl
Knurl
NA
NA
NA
Hex
Hex
Hex
NA

Inner  Outer Finish*

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

Length
in (mm)

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)

in
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

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

(15.0)
(15.0)
8.1)

(14.5)
(14.5)
(10.0)

Weight

b (9
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)
0.033 (15.0)
0.019 (8.6)

(17.7) 0.019 (8.6)
(28.8) 0.091 (41.7)

9.2)

1.1063(28.1) 0.4252 (10.8)

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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Ground Kit

Hardware Accessories

GK-S200TT

GK-S200TT

\__ 4
7F|' IMES microwave sysTems

Description

Standard Ground Kit (each)

GK-S200TT

3190-667

CT-240/200/195/100

RB-CST
3192-086

&8
‘&‘a F S

TK-195/200
660-0829

m—

(L

v

N . CST-195/200
\ 3192-102
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
Tool Kit TK-195/200 660-0829 Install tool kit for LMR-195/200 connectors (CCT-02, DBT-U,

CST-195/200, CT-240/200/100, FKP-01)
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7F|' IMES microwave sysTEMS
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

Part Number Application Jacket Color
LMR-240 Outdoor PE  Black
LMR-240-DB Outdoor/Watertight PE  Black
LMR-240-FR  Indoor/Outdoor Riser CMR FRPE Black
LMR-240-FR-PVC  Indoor/Outdoor Riser CMR FRPVC Black
LMR-240-PVC General Purpose PVC Black
LMR-240-PVC-W  General Purpose PVC White
LMR-240-MA Indoor & Mobile Antenna  PVC  Black

54021
54090
54029
54214

54140
54202
54046

Construction Specifications
Material In.

(mm)

Description

Inner Conductor Solid BC 0.056 (1.42)
Dielectric Foam PE 0.150 (3.81)
Outer Conductor Aluminum Tape 0.155 (3.94)
Overall Braid Tinned Copper 0.178 (4.52)
Jacket (see table) 0.240 (6.10)

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
Units us

Performance Property

Bend Radius: installation in. (mm) 0.75
Bend Radius: repeated in. (mm) 2.5
Bending Moment ft-Ib (N-m) 0.25
Weight Ib/ft (kg/m) 0.034
Tensile Strength Ib (kg) 80
Flat Plate Crush Ib/in. (kg/mm) 20

(metric)

(19.1)
(63.5)
(0.34)
(0.05)
(36.3)
(0.36)

Electrical Specifications

Performance Property Units us (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)  3.89 (12.8)
Voltage Withstand Volts DC 1500
Jacket Spark Volts RMS 5000

Peak Power kW 5.6

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

100.0

§§ 10.0
:L
28
<8

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 13 17 30 37 53 76 99 109 115 129 204 243
Attenuation dB/100 m 44 5.7 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

1 W e ® | >

T . - -
- & E ¥ B
I’ TC-240-FM-X e EZ-240-NMH-X EZ-240-NMH-RA-X ’T C-240-NMH-RA-D

3190-2891 3190-2893 3190-6143 3190-2426

¥

6 7 8 r
-s i E
$ , N
TC-240-NMH-X o TC-240-NMC EZ-240-1023M - TC-240-NF-BH-X
3190-2887 3190-244 3190-6283 3190-2888
9 o 1213
|___€ — g—— \ o = .-'
¥ !
_ - 3 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
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& TC-240-BM-RA-D : EZ-240-BM-RA-X - EZ-240-TM-X L= TC-240-TM-X
3190-2869 3190-2868 3190-2725 . 3190-2797

18 -;} 20 21

19 ___ TC-240-TM-RA-D
Q “%‘ 3190-2798 : -
t ’ ‘:5:_# : .
EZ-240-TM-RP-X | — EZ-240-TF-X EZ-240-TF-RP-X
4 3190-2892 3190-6204 3190-6167
22 23 “me 24 25
‘ = —t | o -}
— EZ-240-QM-X EZ-240-QM-RA-X & ¥ TC-240-SM-SS-X
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TC-240-SM-RA-SS-X EZ-240-SM-RA-X - TC-240-SM-RP TC-240-SF-SS-BH-X
3190-2900 3190-2899 ‘l 3190-326 3190-2896

30

31 32
- ',/ = ~
e TC-240-MUHF TC-240-716M TC-24 -7‘]6M-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 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 ~ A/G 1 (25.1) 1.04 (26.4) 0.115 (52.0)
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7F|' IMES microwave sysTeEms

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 (g)
4. NMale RightAngle  TC-240-NMH-RA-D 3190-2426 <1.35:1 (6) Hex/Knurl Solder Crimp AG 12 (324) 122 (31.0) 0.091 (41.7)
5. NMale StraightPlug ~ TC-240-NMH-X  3190-2887* <1.25:1 (2.5) Hex/Knurl  Solder ~Crimp N/S 15 (38) 0.75 (19.1) 0.086 (39.0)
6. NMale StraightPlug ~ TC-240-NMC 3190-244 <1251 (25)  Knurl Solder Clamp S/IG 15 (38) 0.75 (19.1) 0.082 (37.2)
7.1.0/2.3DIN StraightPlug ~ EZ-240-1023M  3190-6283 <1.35:1 (25)  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) 088 (22.2) 0.115 (52.2)
9. NFemale PanelMount  TC-240-NF-PM-X  3190-2889" <1.25:1 (6) NA Solder Crimp ANG 1.7 (44) 088 (22.2) 0.115 (52.2)
10.NFemale StraightJack EZ-240-NF-X 3190-2795 <1.25:1 (6) NA SpringFinger Crimp AIG 14 (354) 0.62 (15.8) 0.040 (18.0)
11. BNC Male StraightPlug ~ TC-240-BMC 3190-242 <1251 (25)  Knurl Solder Clamp S/G 17 (43) 0.56 (14.2) 0.040 (18.1)
12.BNC Male StraightPlug ~ EZ-240-BM-X  3190-6120 <1.25:1 (2.5)  Knurl  SpringFinger Crimp ~ A/G 1.3 (34) 058 (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) 057 (14.5) 0.115 (52.0)

15.BNCMale  RightAngle ~ EZ-240-BM-RA-X  3190-2868 <1.30:1 (4)  Knurl SpringFinger Crimp ~ A/G 1.3  (33.6) 1.19 (30.1) 0.091 (41.7)
16.TNCMale  StraightPlug ~ EZ-240-TM-X  3190-2725 <1.25:1 (25) Knurl SpringFinger Crimp  N/G 1.4 (34.3) 0.59 (15.0) 0.043 (19.5)

17. TNC Male StraightPlug TC-240-TM-X 3190-2797 <1.25:11 (2.5) Knurl Solder  Crimp N/G 1.7 (43) 0.59 (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) 059 (15.0) 0.043 (19.5)
19.TNCMale RightAngle ~ TC-240-TM-RA-D  3190-2798 <1.25:1 (6) Hex Solder ~ Crimp AIG 10 (25.1) 062 (15.7) 0.115 (52.0)
20. TNCFemale  StraightJack EZ-240-TF-X 3190-6204 <1.25:1 (6) NA SpringFinger 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 SpringFinger Crimp A/G 11 (27.2) 0.87 (22.0) 0.033(15.0)

)
22.QMAMale  StraightPlug  EZ-240-QM-X  3190-2894 <1254 (6)  Knurl SpringFinger Crimp  N/G 1.2 (30.0) 0.41 (10.5) 0.014 (6.35)
23.QMAMale  RightAngle  EZ-240-QVM-RA-X  3190-2895 <1.25:11 (6)  Knurl SpringFinger Crimp  N/G 0.8 (20.3) 0.65 (16.5) 0.019 (8.62)
(

24.SMAMale  StraightPlug ~ EZ-240-SM-X  3190-2897 <1:25:1 (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/IG 08 (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 (228) 031 (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) 0.32 (8.1) 0.016 (7.3)
29. SMAFemale  Bulkhead Jack 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 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)
31.7/16Din Male  Straight Plug TC-240-716M 3190-2982 <1.35:11 (3) Hex SpringFinger Crimp AS 20 (50.5) 1.26 (32.0) 0.186 (84.4)
32.7/16Din Male  RightAngle  TC-240-716M-RA-D  3190-2983 <1.35:1 (3) Hex Solder Crimp AlS 14 (343) 160 (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 i
Description ﬁ‘
Ground Kit GK-S240TT GK-S240TT Standard Ground Kit (each)
Weatherproof Kit ~ WSB-240 3109-400 Weatherproof/Strain relief kit for GK-S240TT

/\\ 4
soosn | o RS2
3192-086

CCT- CST-240A
3192-152

CT-240/200/195/1 DBT-U

.’ .ﬁ TK-240

3190-667 3192165 3192-001 660-0830
Install 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
Tool Kit TK-240 660-0830 Install tool kit for LMR-240 connectors (CCT-02, DBT-U,

CST-240A, CT-240/200/100, tool pouch)
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LMR®*-300

Flexible Low Loss Communications Coax
» Short Antenna Feeder runs

Ideal for... '
 Jumper Assemblies in Wireless Communications Systems /
* Any application (e.g. WLL, GPS, LMR, WLAN, WISP, WiMax,

SCADA, Mobile Antennas) requiring an easily routed, low loss RF cable

Part Description Stock Construction Specifications
Part Number Application Jacket Color Code Description Material
LMR-300 Outdoor PE Black 54086 nedCondueton Solid BC
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 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)
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) 038  (0.52) '(;‘“ter %°"‘Z”°tt°r °:m3; 1888: g ::m; ;;? gg;
. uter Conductor ohms m : :
Weight Ib/it (kg/m) 0.055  (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) Beslk Fonar KW 10

Attenuation vs. Frequency (typical)

100
c®
o8 ~
gg 10 e
55 ==
£ = "
<z 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

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

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);
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C-300-NMH-RA-D TC-300-NMH-X EZ-300-NMH-X
- EZ-300-NF
y - 3190-2420
3190-2761 -~ 3190-2861 3190-3078
6 7 8
; N &
I |
" TC-300-TM Q:-‘_,f TC-300-SM TC-300-SF-BH EZ-300-TM-X
3190-500 3190-501 3190-590 3190-2421

T
ConneCtors Part Stock VSWR** Coupling Cl?:tzrct C?)::‘;::t Fér:(sjc 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 SS/IG 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

Ground Kit ~ GK-S300TT GK-S300TT Standard Ground Kit
(each)

Type Part Number Stock Code Description i' ] . o
t‘@fg)

GK-S300TT

Install Tools

Type 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 , i TK-300

Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all CST strip tools 660-0831

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

Tool Kit TK-300 660-0831 Install tool kit for LMR-300 connectors (CCT-02, f
DBT-U, CST-300, CT-400/300, FKP-01) /\ o

RB/CST —_—

3192-086% 4%

DBT-U
3192-001

CST-300
3192-084

CT-400/300 - 3190-666
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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 {15 1) g (020)
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 10.8 13.0

Attenuation dB/100 m 2.2 2.9 5.0 6.1 8.9 12.8 16.8 18.6 19.6 222 355 427
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 VGG
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 3190-376 <1251 (2.5) 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 <1.25:11 (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 <1.25:11 (<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 <1.35:11 (2)  Knurl Spring Finger Crimp ~ A/IG 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/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 (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) 050 (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 (16.8) 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) 088 (224) 0.102 (46.3)

21. N Female Bulkhead Jack TC-400-NFC-BH (A) 3190-872 <1.25:1 (2.5) 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 Right Angle ~ 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 <1.25:11 (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 <1.25:1 (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 <1.25:1 (2.5) N/A  Spring Finger Crimp ~ A/G 1.8 (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 17 (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 (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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T?ﬁ%(.’;soi"éx 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
4243 44-45 (2647 TC-400-TM-RA-D 48
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. EZ-400-TM-RA-X
L Lt ] | -
R 3190-2800 P R —
. o | ————
TC-400-TM-X / 3190-2532 TC-400-TM-RP / 3190-1062 o-TMERPIE
EZ-400-TM-X / 3190-2533 EZ-400-TM-RP / 3190-794 - e
WSB-400
3109-394
GK-S400TT
\\ |
ot = F
el e
iV Lo ‘ ’E
HG-400T o = IPB-400-NM IPB-400-NF
— 3109-417-1 3109-417-2

Description

Hoisting Grip HG-400T HG-400T Laced Type (each)

Ground Kit GK-S400TT GK-S400TT Standard Ground Kit (each)
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

LMR-400-X series connectors

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

28
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T™eE— " .
CTU
R2-181 CT-400/300 ’ TK-400EZ
3190-666 "~ 3190-1601
DBT-U CST-400 ccng '
3192-001 3192-004 3192165
RB-CST ,
3192-086 -/
/\\ S " Y -
Ay ST-400C-2 GST-400 .
i RB-456
e Y [ 3190-1972 3190-2174 3190-421

Type

Crimp Tool

Crimp Dies

Crimp Tool

Crimp Rings

Strip Tool

Strip Tool

Mid-Span Strip Tool
Replacement Blades
Deburr Tool

Cutting Tool
Replacement Blade
Tool Kit

Replacement Blade Kit

Part
Number
CT-U
Y1719
CT-400/300
CR-400
ST-400C-2
CST-400
GST-400
RB-456
DBT-U
CCT-02
RB-02
TK-400EZ

RB-CST

Install Tools

Stock
Code

3192-181
3190-202
3190-666
3190-830
3190-1972
3192-004
3190-2174
3190-421
3192-001
3192-165
3192-166
3190-1601

3192-086

Description

Crimp Handle

429" Hex Dies

Crimp tool for LMR 400 connectors

Crimp rings for TC/EZ-400 connectors (package of 10)

Prep tool for EZ-400-NMC-2 two piece clamp style connector
Combination prep tool for LMR-400 crimp and clamp style connectors
For ground strap attachment

Replacement blades for Strip Tool

Removes center conductor rough edges

Cable end flush cut tool

Replacement blade for cutting tool

Tool kit for LMR-400 Crimp Connectors (includes CCT-02, CST-400,
CT-400/300, Tool Pouch)

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

Part Description Stock Construction Specifications
Part Number Application Jacket Color Code Description Material In.
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) - _ _
Bend Radius: installati ] 125 318 Electrical Specifications
endhna !us. pstalate. !n. () ) (il Performance Property Units us (metric)
Bend Radius: repeated in. (mm) 5.0 (127.0) Velocity of Propagation %
. ity i o
Ber.ldlng Moment ft-Ib (N-m) 1.75 (2.37) Dielectric Constant NA 1.35
Weight Ib/ft (kg/m) 0.097  (0.14) Time Delay nS/ft (nS/m) 118 (3.88)
Tensile Strength Ib (kg) 260 (118.0) Impedance S 50
Flat Plate Crush Ib/in. (kg/mm) 50 (0.89) Capacitance pF/ft (pF/m) 23.6 (77.5)
- 7T n Inductance uH/ft (uH/m) 0.059 (0.19)
Environmental Specifications Shielding Effectiveness 4B ~90
Performance Property °F °C DC Resistance
Installation Temperature Range -40/+185  -40/+85 Inner Conductor ohms/1000ft (/km)  0.82 @.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
5%
28
cS
25
9 a
S S 10
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 23 4.0 4.9 71 10.3 13.6 15.0 15.9 18.0 29.1 35.2
Avg. Power kW 4400 3.393 1.931 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) 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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: /"é so0-TMx | T = . “TC-500-UMC
3190-6009 ) 3190-354
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
1. 7-16 DIN Female Straight Plug TC-500-716F-X  3190-2906 <1.30:1 (6) N/A Solder  Crimp AIS 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 AIS 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 Straight Plug ~ EZ-500-NMH-X  3190-2596 <351 (6) Hex/Knurl Spring Finger Crimp A/G 17 (44) 083 (21.000.111 (50.5)
5. N Male Right Angle  TC-500-NMH-RA-D 3190-2970 <1.25:1 (6) Hex/Knurl ~ Solder  Crimp AG 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

Install Tools

CT-U E' CST-500

Y151 CCT-02
192-181 192-07
3190465 | 19218 3192-165 §1922075
/\ N
CT-500 DBT-U A Sl .
3192-169 3192-001 i e

"/ 3190-421

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 TK-500
Deburr Tool DBT-U 3192-001 Removes center conductor rough edges % 660-0832
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
Replacement Blades RB-456 3190-421 Replacement Blade kit for Strip Tools
Tool Kit TK-500 660-0832 Install tool kit for LMR-500 connectors, (CCT-02)

CST-500, CT-500, FKP-01)
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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

Construction Specifications

Part Number Application Jacket Color Description Material In.

LMR-600 Outdoor PE  Black 54003 Inner Conductor Solid BCCAI 0176  (4.47)
LMR-600-DB Outdoor/Watertight PE Black 54093 Dielectric Foam PE 0.455 (11.56)
LMR-600-FR Indoor/Outdoor Riser CMR FRPE Black 54032 Outer Conductor Aluminum Tape 0461 (11.71)

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

Overall Braid Tinned Copper 0.490 (12.45)
Jacket (see table) 0.590 (14.99)

Mechanical Specifications Environmental Specifications
Performance Property Units US (metric) Performance Property °F °C
Bend Radius: installation in. (mm) 1.50 (38.1) Installation Temperature Range -40/+185  -40/+85
Bend Radius: repeated in. (mm) 6.0 (152.4) Storage Temperature Range -94/+185  -70/+85
Bending Moment ft-Ib (N-m) 2.75 (3.73) Operating Temperature Range -40/+185  -40/+85
Weight Ib/ft (kg/m) 0.131 (0.20)

Tensile Strength Ib (kg) 350 (158.9)
Performance Property Units us (metric)
Velocity of Propagation % 85
Dielectric Constant NA 1.32
Time Delay nS/ft (nS/m) 117 (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
SF=
3
"o
3= 1.0
€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 0.4 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 82 109 121 128 145 238 29.0
Avg. Power kW 551 424 241 197 135 093 0.70 063 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

(800) TMS-COAX ¢ www.timesmicrowave.com 33




T
7Fr IMES rucrowave systems

LMR®*-600
Flexible Low Loss Communications Coax
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Y EZ-600- o j 716MC
8 7BEIA TC-600-716F EZ-600-716M-X  TC-600-716M-X
- A 3190-1373 3190-37 3190-2643 3190-2642 3190-50
F p TC 600-716M-RA-D i 5 -"‘>\ )’
- 5 ‘rﬂ 5 9
R 3190-2599 e % 4 - )
Q .' }.‘-Fr'r"’
EZ-600-716M-RA-X L;‘,‘..i EZ-600-716F ! TC-600-HNMC TC-600-LCM
3190-2546 3190-2447 3190-1429 _f’ 3190-1406
1 3 12 P 13 - o 14 — - 15
- — T k. - ; -.--?I.; -\.
o | 5= o b )
\ kel - . ¥ s
3 w ! " EZ-600-NF-X Econtietil TC-600-NF-BH | % # “1c_600-NFC-BH
3190-2816 3190-2817 3190-616 3190-589 3190-466
B 17 ’ 19 ‘ 20 EZ-600-NMH-RA-X
- 3190-2639
.‘ # F
L = . 4 : - -
‘ . EZ-600-NMK EZ-600-NMC-2-D ﬁ EZ-600-NMH-X gﬁcﬁ-GOO-NMH-X E
» 3190-669 3190-2641 3190-2627 3190-2628
21 ﬁ ’ ol 22 23 . TC-600-BM-RA | 24/25
- 63?1093‘2:'2;“ L . 6 3190-2734
ﬂ:l = | ¢ ’ 2o
= o= 3190-2530 .t
TC-600-NMH-75-50 — EZ-600-TM-X §  Ez-s00-TM-RP
3190-1610 3190-2531 3190-796

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 (58) 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 1.1 (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 AIS 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 SIS 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 AIG 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 AIS 1.7 (44) 2.00 (50.9) 0.362 (164.2)
8. 7-16 DIN Straight Jack ~ EZ-600-716F 3190-2447 <1.2511 (6) Hex  Spring Finger Crimp AIG 18 (45) 1.32 (33.6) 0.158 (71.7)
9. HN Male Straight Plug ~ TC-600-HNMC 3190-1429 <1.25:11 (<1) Knurl Solder  Clamp S/g 23 (59.2) 0.88 (22.4) 0.25 (113)
10. LC Male Straight Plug TC-600-LCM 3190-1406 <1.25:1 (<1) Hex Solder  Clamp N/S 3.1 (780) 162 (41.1) 1.20 (544)
11. N Female Straight Jack ~ TC-600-NF-X 3190-2816 <1.30:1 (6) NA Solder  Crimp AIG 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 <1.25:11 (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 <1.25:11 (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 3190466 <1.25:11 (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 <1.25:11 (2.5) Knurl  Spring Finger Crimp S/IG 21 (53) 092 (234) 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 AIG 21 (53) 0.92 (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) 0.92 (234) 0.164 (74.4)
19. N Male Straight Plug ~ TC-600-NMH-X  3190-2628 <1.25:1 (8)  Hex/Knurl Solder ~ Crimp AIG 21 (53) 092 (234) 0.166 (75.3)
20. N Male Right Angle  EZ-600-NMH-RA-X  3190-2639 <1.35:1 (6) Hex  Spring Finger Crimp AIG 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 AIG 1.8 (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 N/G 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 18 (455) 154 (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 AIG 23 (576) 0.75 (19.0) 0.100 (45.6)
25. TNC Male Straight Plug EZ-600-TM-X 3190-2531 <1.25:11 (6) Hex/Knurl Spring Finger Crimp ANG 23 (576 0.75 (19.0) 0.100 (45.6)
26. TNC Male Reverse Polarity EZ-600-TM-RP 3190-796 <1.25:11 (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 N/G 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 <1.25:11 (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 N/G 22 (55.8) 0.68 (17.3) 0.100 (45.4)
31. UHF Male Straight Plug EZ-600-UM 3190-615 <1.25:11 (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 <1.25:11 (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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Y1720
3190-203

K-600EZ ,

3190-1602

R 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)

a8 ™
2 M CS-A600T, LY .
HG-600T ¥ ! Ty =
sHueh CS-60120T, CS-60170T | . . %o

IPB-600-NM IPB-600-NF =

3109-417-4 3109-417-5 ‘ﬂ'%ﬂﬁ'zﬁ—

355
WSB-600 il
i WSB-601 Hanger Support Hardware - sl

Part Stock Hardware Accessories

Number 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)
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

Ideal 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

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 e ) 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/100ft 0.3 04 07 08 12 17 22 25 26 3.0 49
Attenuation dB/100mO09 12 22 26 38 56 74 82 86 9.8 16.0
Avg. Power kW 8.89 6.85 389 319 219 151 114 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
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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  PressFit 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 (25) Hex  PressFit Clamp S/S 2.0 (51) 144 (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  PressFit Clamp S/S 27 (69) 215 (55.0) 1.150 (521.6)
4.7/8 EIAMale  Straight Plug EZ900-78EIA2  3190-1282 <1251 (25) NA PressFit Clamp S/S 30 (76) 224 (569) 1.013 (459.5)

5.7/8 EIAMale  Right Angle EZ-900-78EIARA 3190-1450 <1251 (1) Flange  PressFit Clamp  S/S 295 (75.0) 260 (66.0) 150 (680.4)
6.N Female  Straight Jack EZ-900-NFC-2  3190-1263 <1.25:1 (6) NA  PressFit Clamp S/S 20 (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/S 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

e =
\ \

ST-900C ' GST-900A WR-900
3190-1310 3190-435 3190-509

| 2

CCT-02
Install Tools 3192-165
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 3190-509 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

- GK-S900TT

CS-A900T, CS-90120T, CS-90170T

B

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

Hanger Block Supporting Hardware

Snap-in Hangers

SH-U900T SH-U900T

Dual Cable Support Block (kit of 10)

Complete Range of Supporting Hardware & Adapters Available

Snap-in Hanger (Kit of 10)

(800) TMS-COAX -

www.timesmicrowave.com
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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.

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 Dl ~05i P2 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-Ib (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) 231 (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

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



T
7ﬁ IMES »iicrowave sysTEMS

Attenuation vs. Frequency (typical)

10.0
co
L3S
E ;) 1.0
2 o
%=
0.1
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 900 1500 1800 2000 2500
Attenuation dB/100 ft 02 0.3 0.5 0.6 0.9 1.3 1.7 1.9 2.0 2.3
Attenuation dB/[100m 07 0.9 1.6 1.9 2.8 42 55 6.1 6.5 7.4
Avg. Power kW 1263 972 554 449 3.06 2.09 1.57 1.41 133  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

EZ-1200-78EIA-2

3190-2780
Connectors Part
Interface Description Number
1. 7-16 DIN Female Straight Jack EZ-1200-716FC-2
2. 7-16 DIN Male Straight Plug EZ-1200-716MC-2
3. N Female Straight Jack EZ-1200-NFC-2
4. N Male Straight Plug EZ-1200-NMC-2
5. 7/8 EIA Straight Plug EZ-1200-78EIA-2
6. 7/8 EIA Right Angle EZ-1200-78EIA-RA-2

EZ-1200-78EIA-RA-2

1 2. 4.
— a—
- ‘ -
Ll @
~ 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.

3190-2782
Inner Outer Finish*

Stock VSWR** Coupling Contact Contact Body Length

Code Freq.(GHz) Nut Attach Attach /Pin in (mm) in
3190-2784 <1.20:1 (2.5) NA  Spring Finger Clamp  A/S 23 (58) 1.73
3190-2781 <1.20:1 (2.5) Hex Spring Finger Clamp  A/S 23 (58) 1.73
3190-2785 <1.20:1 (2.5) NA  Spring Finger Clamp  A/S 22 (51) 1.73
3190-2783 <1.20:1 (2.5) Hex/Knurl Spring Finger Clamp  A/S 24  (61) 1.73
3190-2780 <1.15:1 (0.5)  NA  Spring Finger Clamp ~A/S 38  (96) 2.22
3190-2782 <1.15:11 (0.5)  NA  Spring Finger Clamp A/S 3.1  (80) 3.07

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

Width

Weight

(mm) Ib (g)

0.586 -(265.8)
0.848 (384.6)
0.630 (285.9)
0.651 (295.3)

1.206 (547.0)
1.800 (816.5)

WR-1200A - 3190-512
WR-1200B - 3190-511

3192-124
ST-1200-CH

4

CCT-02
3192-165

GST-1200A
3190-436

Part

Install Tools

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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o HG-1200T

CS-60120T, CS-90120T
GK-S1200TT

ey

SC-1200T CB-1200T

Standard
Entry Panels

o %ﬁrﬁjﬁ :-ﬂl‘.

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
Jacket Color Code
Black 54096
Black 54035

Part Number
LMR-1700-DB
LMR-1700-FR

Application
QOutdoor/Watertight PE
Indoor/Outdoor Riser CMR FRPE

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

Inner Conductor BC Tube (.477" ID) 0.527
Dielectric Foam PE 1.350
QOuter Conductor Aluminum Tape 1.356
Overall Braid Tinned Copper 1.402
Jacket (see table) 1.670

Material In.

(13.39)
(34.29)
(34.44)
(35.61)
(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

44 (800) TMS-COAX -

Electrical Specifications

Performance Property Units us
Velocity of Propagation % 89
Dielectric Constant NA 1.26
Time Delay nS/ft (nS/m) 1.14
Impedance ohms 50
Capacitance pF/ft (pF/m) 22.8
Inductance uH/ft (uH/m) 0.057
Shielding Effectiveness dB >90

DC Resistance

Inner Conductor ohms/1000ft (/km)  0.21

Outer Conductor ohms/1000ft (/km)  0.27
Voltage Withstand Volts DC 9000
Jacket Spark Volts RMS 8000
Peak Power kW 202

(3.75)
(74.9)
(0.19)

0.7)
(0.9)

www.timesmicrowave.com
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Attenuation vs. Frequency (typical)
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Frequency (MHz)

900 1500 1800 2000 2500

Frequency (MHz)
Attenuation dB/100ft 0.1 02 0.3 04 06 09 13 14 15 17
Attenuation dB/100m 05 06 1.1 14 21 3.1 41 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

EZ-1700-716FC -
3190-388

EZ-1700-716MC
3190-387

EZ-1700-NFC
3190-386

EZ-1700-NMC
3190-385

Inner Outer Finish*
VSWR** Coupling Contact Contact Body

Connectors

Interface

Width
in (mm) Ib

Part Stock Length Weight

(9)

Description

1. 7-16 DIN Female Straight Jack
2. 7-16 DIN Male Straight Plug
3. N Female Straight Jack
4. N Male Straight Plug

Number Code Freq.(GHz) Nut Attach Attach /Pin in (mm)
EZ-1700-716FC 3190-388 <1.25:1 (2.5) NA Press Fit Clamp S/S 217 (55)
EZ-1700-716MC 3190-387 <1.25:1 (2.5) Hex Press Fit Clamp S/S 217 (55)
EZ-1700-NFC 3190-386 <1.25:1 (2.5) NA Press Fit Clamp S/S 217 (55)
EZ-1700-NMC 3190-385 <1.25:1 (2.5) Hex Press Fit Clamp S/S 217 (55)

22
22
22
22

(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

ST-1700C
3190-312

GST-1700A
3190-437

WR-1700
3190-514

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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S

GK-S1700TT

HG-1700T

CS-90170T, CS-60170T

SC-1700T

Standard
Entry Panels

CB-1700T

SH-U1700T

Hardware Accessories

Hanger Block Hardware
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

Stock
Code
GK-S1700TT
HG-1700T
CS-90170T
CS-60170T
SC-1700T

CB-1700T

SH-U1700T

Description

Standard Grounding Kit (each)
Split/Laced Type (each)

LMR-900 to -1700 Junction (each)
LMR-600 to -1700 Junction (each)
One Cable (each)

Full Range of Port Styles/Combinations Availabl

Dual Cable Support Block (kit of 10)

Complete Range of Supporting Hardware & Adapters Available

Snap-In Hangers (Kit of 10)

(800) TMS-COAX -
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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
that employs an aluminum braid shield instead of the
traditional tinned copper shield. LMR-LW has been
designed and engineered with a combination of electrical,
physical and mechanical properties that reduce weight
and cost.

¢ Flexibility and bendability that are hallmarks of
LMR are also the same for LMR-LW. 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-LW.
Size for size LMR" has the lowest loss of any flexible
cable and comparable loss to semi rigid 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-LW cables designed for
outdoor exposure incorporate the best materials for UV
resistance and have life expectancy in excess of 20 years.

e Connectors: LMR-LW uses the same connectors,
tools and installation accessories as standard LMR". A
wide variety of connectors are available for LMR-LW 195

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-LW cable types are
available as pre-terminated cable assemblies.

Part Description
Application

Part Number
LMR-LW195

PE = Polyethylene

Construction Specifications

Description Material

Inner Conductor Solid BC 0.037 (0.94)
Dielectric Foam PE 0.110 (2.79)
Outer Conductor Aluminum Tape 0.116 (2.95)
Overall Braid Aluminum 0.139 (3.53)
Jacket (See table above) 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) .015 (0.022)
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

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



Electrical Specifications
Performance Property Units us

(metric)

Velocity of Propagation % 75
Dielectric Constant NA 1.56
Time Delay nS/ft (nS/m) 1.27 (4.17)
Impedance ohms 50
Capacitance pF/ft (pF/m) 25.4 (83.3)
Inductance uH/ft (uH/m) 0.064 (0.21)
Shielding Effectiveness dB >90
DC Resistance
Inner Conductor ohms/1000ft (/km) 7.6 (24.9)
Outer Conductor ohms/1000ft (/km) 18.1 (59.4)
Voltage Withstand Volts DC 1000
Jacket Spark Volts RMS 3000
Peak Power kW 2.5

\ 4
7F|' IMES microwave sysTEMS

Attenuation vs. Frequency (typical)

100.0

10.0

Attenuation
(db per 100 feet)

-
o

Frequency (MHz) —— =
10 100 1,000 10,000
Frequency (MHz) 900 1500 1800 2000 2500 5800
Attenuation dB/100 ft 2.5 4.4 5.4 7.8 11.1 14.5 16.0 16.9 19.0 299 35.7
Attenuation dB/100 m 8.4 14.6 17.7 255 36.5 47.7 525 554 624 981 117.1
0.68 0.39 0.32 0.22 0.16 0.12 0.11 0.10 0.09 0.06 0.04

Avg. Power kW

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
©
)

0
h—
14
=
-

Part Description Stock Construction Specifications
Part Number Application Jacket Color Code Description Material
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 g 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 us
Bend Radius: installation in. (mm) 0.5 (12.7)
Bend Radius: repeated in. (mm) 2 (50.8)
Bending Moment ft-Ib (N-m) 0.2 (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 uUs (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




\ 4
7F|' IMES microwave sysTEMS

=
<
)
0
=
14
=
-

Attenuation vs. Frequency (typical)

100.0
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=o
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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 75 131 15.9 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 0.1 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
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LMR® lite-240
Flexible Low Loss Communications Coax
iIdeal 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

=,
3
Dy

0
=
1
=
-

Part Description Stock Construction Specifications
Part Number Application Jacket Color Code Description Material In. (mm)
LMR-LW240 Outdoor PE_ Black 45021 Inner Conductor Solid BC 0.056 (1.42)
PE = Polyethylene Dielectric Foam PE 0.150 (3.81)
Environmental Specifications Outer Condluctor AIummu.m Tape 0.155 (3.94)
. Overall Braid Aluminum 0.178 (4.52)
Performance Property F e See tabl 0.240 (6.10
Installation Temperature Range -40/+185  -40/+85 acke (See table) - (6.10)
t Te ture R -94/+1 -70/+ - A -
Zorag:’ e:pera u:e a:ge Zo;u:g 48;;2 Mechanical Specifications
ratin mperatur n - -
peraing ‘emperatre Range Performance Property Units us (metric)
Bend Radius: installation in. (mm) 0.75 (19.1)
Bend Radius: repeated in. (mm) 25 (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 us (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) 242 (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
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Attenuation vs. Frequency (typical)

100.0
53
88 10.0
<3
1.0
10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz) 50 150 220 450 900 1500 1800 2000 2500 5800
Attenuation dB/100 ft 1.3 1.7 3.0 3.7 5.3 7.6 9.9 10.9 11.5 129 204 24.3
Attenuation dB/100 m 4.4 5.7 9.9 12.0 17.3 24.8 32.4 35.6 37.7 424 66.8 79.7
Avg. Power kW 149 1.15 066 0.54 0.38 0.26 0.20 0.18 0.17 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 Jacket Color
LMR-LW400

LMR-LW400-DB

Application
Qutdoor
Qutdoor

PE Black 45001
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 In. (mm)
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 Ib/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
58
= o
58
g8
gL 8
= 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 0.7 0.9 1.5 1.9 2.7 39 5.1 57 6.0 68 108 13.0
Attenuation dB/100 m 2.2 2.9 5.0 6.1 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
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
-]
5

0
=
14
=
-

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 0176  (4.47)

PE = Polyethylene Dielectric Foam PE 0.455 (11.56)
Outer Conductor Aluminum Tape 0.461 (11.71)

Environmental Specifications Overall Braid Aluminum 0.490 (12.45)

Performance Property F ; Jacket (see table) 0.590 (14.99)

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 (VS (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) 234 (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 Construction Specifications

and rubber outer jacket designed for multiple bending/ BB Material In.
flexing cycles. It is used for both indoor and outdoor | Inner Conductor Stranded BC 0.038 (0.97)
app]icatjons_ Dielectric Foam Polyethylene 0.110 (2.79)
Outer Conductor Aluminum Tape 0.116 (2.95)
oy sye o Overall Braid Tinned Copper 0.139 (3.53)
L] -
Flelelhty and bendablhty are hallmarks of the LMR Jacket Black Thermoplastic Elastomer 0.195 (4.95)

UF cable design. The flexible outer conductor enables
the tightest bend radius available for any cable of

Mechanical Specifications

similar size and performance. Performance Property Units us (metric)
« Low Loss is another hallmark feature of LMR- | BendRadius:installation —in. (mm) 05 (127)
. . . Bend Radius: repeated in. (mm) 2 (50.8)
UF. Size for size LMR has the lowest loss of any flexible S Ty e ftlb (N-m) 01 (0.14)
cable and comparable loss to semirigid hard-line cables. Weight Ib/ft (kg/m) 0.021  (0.03)
e RF Shielding is 50 dB greater than typical single | Tensile Strength Ib (kg) 40 (18.2)
shielded coax (40 dB). The multi-ply bonded foil outer [ _Flat Plate Crush Ib/in. (kg/mm) 10 (0.18)

conductor is rated conservatively at>90 dB (i.e. >180
dB between two adjacent cables).
* Weatherability: LMR-UF cables are designed for

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

outdoor exposure and have a life expectancy in excess
of 10 years.
* Connectors: Awide variety of connectors are available

Electrical Specifications

for LMR cable, including all common interface types, bt Rii L) gl k) (metilc)
. _ . Velocity of Propagation % 74
reverse polarity, and.solder on center pins. 'Most LMR s o .
connectors employ crimp outer attachment using standard Time Delay nS/ft (nS/m) 1.27 (4.17)
hex crimp sizes. Impedance ohms 50
* Cable Assemblies: All LMR-UF cable types are | Capacitance pF/it (pF/m) 254 (83.3)
. . . Inductance uH/ft (uH/m) 0.064 (0.21)
available as pre-terminated cable assemblies. Referto | spieiging Effectiveness 4B 90
the section on FlexTech for further details. DC Resistance
Inner Conductor ohms/1000ft (/km) 9.5 (31.2)
Outer Conductor ohms/1000ft (/km) 4.9 (16.1)
Part Description Voltage Withstand Volts DC 1000
Stock Jacket Spark Volts RMS 3000
Part Number Application Jacket Color Code Peak Power KW 25

Black 54212

LMR-195-UF Indoor/Outdoor TPE
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1.0 30 100 1,000
Frequency (MHz)

150 220 450

900

1500 1800 2000 2500 5800

Attenuation dB/100 ft 23 3.0 5.3 6.4 9.3 13.2 17.3
Attenuation dB/100 m 7.7 9.9 17.3 211 30.4 43.4 56.77
Avg. Power kW 0.78 0.61 0.35 0.28 0.20 0.14 0.10

10,000

19.0 201 226 356
62.4 65.9 742 116.7
0.09 0.09 0.08 0.05

Calculate Attenuation = (0.424232)

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

MHz + (0.000563) * 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);

B

TC-195-FMEM-X

~

1 i — 2 3 4.
- .. . & ——
i = : % i
- . TC-195-NMH-X TC-195-SM-SS-X i - TC-195-TM-X TC-195-FMEF-X
3190-2880 3190-2878 3190-2879 3190-6249
5.

3190-6250
Inner Outer Finish*
ConneCtors 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 <1.25:11 (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 SIG 14 (35.6) 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 AIG 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 AIG 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

Description

Crimp tool for LMR-100, 195, 200 and 240 connectors

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

Part Number Application Jacket Color Code

LMR-200-UF Indoor/Outdoor TPE Black 54042

Environmental Specifications

Construction Specifications

°F °C

Performance Property

. 100.0
53
88 10.0
<2 1.0

Avg. Power kW

Attenuation dB/100 ft
Attenuation dB/100 m

Installation Temperature Range  -40/+185  -40/+85 e Ahtislel - i)
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)
Impedz'ance ohms o0 Bend Radius: installation in. (mm) 0.5 (12.7)
Capacitance pF/ft (pF/m) 245 (80.3)
Inductance uH/ft (WH/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)
DC Resistance Weight Ib/ft (kg/m) 0.022  (0.03)
Inner Conductor ohms/1000ft (/km) 7.5 (24.6) Tensile Strength Ib (kg) 40 (18.2)
QOuter 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)

10 100 1,000 10,000
Frequency (MHz)
30 50 150 220 450 1500 1800 2000 2500 5800
2.1 2.7 4.8 5.8 8.3 11.9 515 171 18.0 20.2 31.6
7.0 9.0 15.7 19.0 274 39.1 50.9 55.9 59.1 66.4 103.8
095 073 042 035 024 017 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);

60

Sea Level; dry air; atmospheric pressure; no solar loading
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TC-200-BM-X TC-200-MUHF TC-200-NM TC-200-SM
3190-2883 3190-444 3190-224 3190-612
5 6. 7 - 8.

— _ﬁ
—
TC-200-FMEF-X
3190-6249

TC-200-SM-RP
3190-327

TC-200-TMC

" TC-200-
pagv TC-200-TF

3190-263

TC-200-FMEM-X
3190-6250

Y
Connec':ors Part Stock VSWR** Coupling Crr?tgl;:t C?:l::rct FIBIEZC 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 (2.5)  Knurl Solder  Crimp SIG 1.7 (43.2) 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 ~ TC-200-NM 3190-224 <1251 (25)  Knurl Solder  Crimp SIG 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 Crimp  SS/G 1.0 (254) 0.32 (8.1) 0.015 (6.8)
5. SMA Male Reverse PolarityTC-200-SM-RP 3190-327 <1.25:1 (2.5) Hex Solder  Crimp SS/IG 1.0 (25.4) 0.32 (8.1) 0.015 (6.8)
6. TNC Male Straight Plug ~ TC-200-TMC 3190-240 <1.25:11 (2.5)  Knurl Solder Clamp  S/G 1.7 (43.2) 059 (15.0) 0.045(20.4)
7.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)
8. FME Female  Straight Jack TC-200-FMEF-X  3190-6249 <1.25:1 (2) Hex Solder  Crimp AG 1.2 (29.3) 0.36 (9.2) 0.240 (6.1)
9. FME Male Straight Plug  TC-200-FMEM-X  3190-6250 <1.25:1 (2) NA Solder  Crimp  A/G 11 (28.1) 0.42 (10.8) 0.421(10.7)
GK-S200TT

Hardware Accessories

Part i
Number 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
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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

Color

Part Number Application Jacket

LMR-240-UF Indoor/Outdoor TPE Black 54041

Construction Specifications

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

Description

Environmental Specifications Inner Conductor Stranded BC 0.056 (1.42)
Performance Property °F c Dielectric Foam Polyethylene 0.150 (3.81)
Installation Temperature Range ~ -40/+185  -40/+85 Outer Conductor Aluminum Tape 0.155 (3.94)
Storage Temperature Range -94/+185  -70/+85 el B Tinned Copper JELE ()
Operating Temperature Range -40/+185  -40/+85 Jacket {See Table) 0240 (6-10)

Electrical Specifications Mechanical Specifications
Performance Property Units us (metric) Performance Property Units US  (metric)
Velocity of Propagation % 80 Bend Radius: installation in. (mm) 0.75 (19.1)
Dielectric Constant NA 1.42 Bend Radius: repeated in. (mm) 2.5 (63.5)
Time Delay nS/ft (nS/m) 1.21 (8.97) Bending Moment ft-Ib (N-m) 0.125  (0.17)
Impedance BT 50 Weight Ib/ft (kg/m) 0.034  (0.05)
Capacitance pF/ft (pF/m) 24.2 (79.4) Tensile Strength Ib (kg) 80 (36.3)
lnelEEmes Uty 0.2 (©20) Flat Plate Crush lbfin. (kg/mm) 13 (0.23)
Shielding Effectiveness dB >90
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

Attenuation vs. Frequency (typical)

c "'q) 00-0
1 R
0 ____,—_____________
______________ R
R o
O!000

Frequency (MHz)

150 220 900 1500 1800 2000 2500 5800

450

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 11.9 14.4 20.8 29.8 38.9 42.8 45.2 50.9 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) a/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

Interface Description

Part
Number

Stock
Code

VSWR**
Freq. (GHz)

Coupling
Nut

Inner  Outer Finish*
Contact Contact Body
Attach Attach /Pin

Length
in (mm)

in

Width

1 2. 3 4.
‘vl'"'- - 9 —
el S we ¢ « g
; 3 : "
; T -
y =)
TC-240-BMC TC-240-MUHF : TC-240-NF-BH-X TC-240-NMH-X
3190-242 3190-445 E 3190-2888 3190-2887
6 . 7. 8
¢ =
@ ) -- : ] P ] ‘
4 Y
TC-240-Hiy © tc240sM-SSX Q.a-" hsoperen TC-240-TM-X
3190-244 3190-2898 % - 3190-2797
. 10. 1
: % e =
T n -
.!i' TC-240-NMH-RA-D TC-240-FM-X TC-240-FMEM-X %
3190-2426 3190-2891 3190-6251

(mm) Ib

Weight

1. BNC Male Straight Plug  TC-240-BMC  3190-242 <1.25:1 (2.5)  Knurl Solder  Clamp 7 (43) 056 (142) 0.040 (18.1)
2. Mini-UHF Straight Plug ~ TC-240-MUHF 3190445 <1.25:1 (2.5)  Knurl Solder Crimp NG 1.1 (28) 045 (11.4) 0014 (64)
3. N Female Bulkhead Jack TC-240-NF-BH-X  3190-2888 <1.25:1 (2.5)  NA Solder Crmp A/G 1.7 (44) 088 (22.2) 0.115 (52.2)
4.N Male Straight Plug  TC-240-NMH-X ~ 3190-2887 <1.25:1 (25)  Hex Solder Crmp N/S 15 (38) 075 (19.1) 0.086 (39.0)
5. N Male Straight Plug ~ TC-240-NMC ~ 3190-244 <1.25:1 (25)  Knurl Solder Clamp S/G 15 (38) 075 (19.1) 0.082 (37.2)
6. SMA Male Straight Plug  TC-240-SM-SS-X  3190-2898 <1.25:1 (10)  Hex Solder  Crmp SSIG 1.0 (25) 032 (8.1) 0016 (7.3)
7. SMA Male Reverse PolarityTC-240-SM-RP ~ 3190-326 <1.25:1 (2.5)  Hex Solder Crmp SS/G 1.0 (25) 032 (8.1) 0016 (7.3)
8. TNC Male Straight Plug ~ TC-240-TM-X 31902797 <1.25:1 (25)  Knurl Solder Crimp N/S 1.7 (43) 059 (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 (324) 122 (31.0) 0.091 (41.7)
10. F Male Straight Plug ~ TC-240-FM-X  3190-2891 <1.25:1 (2.5)  Knurl Solder Crmp N/G 1.1 (28) 045 (11.4) 0014 (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) 042 (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 I‘ ]
Number Description
Ground Kit GK-S240TT GK-S240TT Standard Ground Kit (each) ﬁ
Install Tools *‘ =] o
GK-SZ40TT 3192-165
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 CT-240/20 00
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool 3190-667
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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

Construction Specifications

Part Description

Stock Description Material In.
Part Number Application Jacket Color Code Inner Conductor Stranded BC 0.070 (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

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 (VS (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)

55 100 ERRE
-
1.0
10 100 1,000 10,000

Frequency (MHz)

50 150 220 450 900 1500 1800 2000 2500 5800

Attenuation dB/100 ft 1.3 1.6 29 3.5 5.1 7.3 9.5 10.5 11.1 125 198
Attenuation dB/100 m 4.2 5.4 9.4 11.5 16.6 23.8 31.2 34.4 36.4 410 65.0
Avg. Power kW 1.74 1.35 0.77 0.63 0.44 0.30 0.23 0.21 0.20 018 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

1 - 2 3

‘D

¢ =2 . -
2@ 7 e
- ‘51-3 e oy
@'_l..- ' ' = %
TC-300-SM TC-300-SF-BH = TC-300-TM 00-NMH-RA-D

3190-501 3190-590 3190-500 3190-2761

s
ConneCtors Part Stock VSWR** Coupling Clc?r?t‘;::t C?)lri::;t Fg:gc Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach  /Pin in (mm) in (mm) Ib (9)
1. SMA Male Straight Plug ~~ TC-300-SM 3190-501 <1.25:1 (2.5) Hex Solder Crimp  SS/IG 1.0 (25) 0.35(89) 0.018 (8.2

2. SMAFemale  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,

3. TNC Male Straight Plug TC-300-TM 3190-500 <1.25:1 (25)  Knurl Solder  Crimp N/S 1.7 (43) 059 (15.0) 0.050 (22.7

4. N Male Right Angle TC-300-NMH-RA-D 31902761 <1.25:1 (25)  Knurl Solder  Crimp N/G 17 (43) 059 (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

Description
Ground Kit GK-S300T GK-S300T Standard Ground Kit (each)
GK-S300T
) re-
| L35
: ' € e
CT-400/300 CCT-02 O\
3190-666 Install Tools 3192-165 —
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 In. (mm)
el ey Cppllieziten Jacket  Color Inner Conductor Stranded BC 0.108 (2.74)
LMR-400-UF  Indoor/Outdoor TPE  Black 54040 | | Dielectric feamliseletivEne 0202
LMR-400-UF-FR Indoor/Outdoor ~ FRPE  Black 54270 Outer Conductor Aluminum Tape 0291 (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 Ib/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 (3.92)
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
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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) 30 50 150 220 450 900 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 8.1 13.0
Attenuation dB/100 m 2.7 3.5 6.1 7.4 10.7 15.4 20.2 22.3 23.6 26.6 426
Avg. Power kW 2.77 2.14 1.22 1.00 0.69 0.48 0.36 0.33 0.31 0.28 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 = 3 4
y I.Q \ -.—l" S, ‘--\_-1 %i-
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TC-400-716-MC TC-400-716M-X TC-400-BM-X e

TC-400-716-FC
3190-279 3190-2597 3190-6232

3190-376

5 6 7/8 e 9 I
= i o . : 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

"H.%
TC-400-SM TC-400-SF-X -;':h

~ TC-400-NMC

3190-277 I 3190-439 3190-6174
14 15 &P TC-400-TM-RA-D 16 17 -
3190-2671
gy, = _ - e
. - By = | P
e
- TC-400-TM-RP-RA-D (g TC-400-TM-X
Pyl 3190-6147 3190-2532
3190-260 n
19
TC-400-TF-X i TC-400-QNM-X \Q
3190-3051 T~ 3190-6212

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)

1. 746 DIN Female Straight Jack ~ TC-400-716-FC 3190376 <1251 (25) NA Solder Clamp SIS 16 (41) 113 (287) 0281 (127.5)
2.7-16 DIN Male Straight Plug ~ TC-400-716-MC 3190279 <1251 (25) Hex  Solder Clamp S/S 14 (36) 140 (356) 0268 (1216)
3.7-16 DIN Male Straight Plug ~ TC-400-716M-X 31902597 <1254 (6) Hex  Solder Crimp AS 16 (395) 142 (360) 0320 (1450)
4.BNC Male  StraightPlug ~ TC400-BM-X  3190-6232 <1301 (4) Knul  Solder Crimp A/G 18 (468) 060 (145) 0630 (286)
5. Mini-UHF Straight Plug ~ TC-400-MUHF  3190-520 <1251 (25) Knui  Solder  Crimp NG 11 (28) 050 (127) 0020  (9.1)
6. N Female Straight Jack ~ TC-400-NFC 3190299 <1251 (25) NA Solder Clamp NS 16 (41) 075 (19.4)  0.119 (54.0)

7. N Male Straight Plug ~ SC-400-NM  3190-1454 <1.25:1 (25) Knurl  Solder Crimp N/G 15 (38) 075 (19.1)  0.090 (40.8)
8. N Male Straight Plug ~ TC-400-NM 3190-188 <1251 (2.5) Knurl  Solder Crmp N/G 15 (38) 0.75 (19.1)  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 15 (38) 0.89 (22.6) 0.113 (51.3)
10. N Male Straight Plug ~ TC-400-NMC ~ 3190-277 <1.25:1 (25) Knurl  Solder Clamp N/G 15 (38) 075 (19.1) 0121 (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 <1251 (8) Hex  Solder Crimp NG 12 (29) 050 (127) 0032 (145)
13.SMAFemale Straight Jack ~ TC-400-SF-X 31906174 <1351 (6)  NA Solder Crimp A/G 12 (29.7) 050 (127) 0026 (120
14, TNC Male  Straight Plug TC-400-TM 3190260 <1251 (25) Knui  Solder Crimp NS 17 (43) 059 (150) 0074 (336)

15. TNC Male Right Angle TC-400-TM-RA-D  3190-2671 <1.35:1 (6) Hex/Knurl  Solder Crimp AG 14 (35 141 (35.8) 0.130 (59.0)

16. TNC Male Right Angle  TC-400-TM-RP-RA-D 3190-6147 <1.3511 (6) Hex Solder Crimp A/G 14 (36.0) 120 (30.3) 0.130 (59.0)

17. TNC Male  Straight Plug TC-400-TM-X 3190-2532 <1.25:1 (6) Hex/Knurl  Solder Crimp AG 19 (48) 067 (17.5) 0.075 (34.3)

18. TNC Female Straight Jack TC-400-TF-X 3190-3051 <1.25:1 (6) NA Solder Crimp A/G 1.8 (45.0) 055 (14.0) 0.074  (33.6)

19. QN Male Straight 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)
* 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-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 & CT-400/300
3192-181 Y1719 3190-666
3190-202
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

P4

Construction Specifications

Part Description

Stock

Part Number Application Jacket Color Code Description Material In.

Inner Conductor Stranded BC 0.142 (3.61)

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

- e . Outer Conductor Aluminum Tape 0.376 (9.55)

Environmental Specifications Overall Braid Tinned Copper 0.405 (10.29)

LA LA [P £ C 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 Berlldlng Moment ft-Ib (N-m) 1.25 (1.69)
Dielectric Constant NA 1.38 Welg.ht Ib/ft (kg/m) 0.1 (0.15)
Time Delay nS/ft (nS/m) 1.20 (3.92) Tensile Strength Ib (kg) 260 (118.0)
Impedance ohms 50 Flat Plate Crush Ib/in. (kg/mm) 85 (0.63)
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 e

S o e

S 1.0 L —

53 —
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<o 01

2 10 100 1,000 10,000
Frequency (MHz)
150 220 450 900 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 19.1 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-TF-X h TC-500-UMC BHA-KIT
3190-6010 3190-354 3190-223

Inner
Contact

Connectors

Part Stock VSWR  Coupling

Interface Description Number Code Freq. (GHz)  Nut Attach
1. 7-16 DIN Female Straight Jack TC-500-716F-X 3190-2906 <1.30:1 (6) NA Solder
2. 7-16 DIN Male Right Angle TC-500-716M-RA-D 3190-6079 <1.30:1 (6) Hex Solder
3. N Male Straight Plug ~ TC-500-NMH-X 3190-2514 <1.35:5 (6) Hex/Knurl Solder
4. N Male Right Angle TC-500-NMH-RA-D 3190-2513 <1.25:1 (6) Hex/Knurl Solder
5. N Male Straight Plug TC-500-NMC 3190-377" <1.25:11 (2.5) Hex Solder
6. N Male Right Angle ~ TC-500-NMC-RA  3190-227* <1.35:1 (2.5) Hex Solder
7. N Female Straight Jack TC-500-NFC 3190-215 <1.25:1 (2.5) NA Solder
8. TNC Male Straight Plug TC-500-TM 3190-464 <1.25:1 (2.5) Hex Solder
9. TNC Female  Straight Jack TC-500-TF-X 3190-6010 <1.30:1 (6) NA Solder
10. UHF Male Straight Plug TC-500-UMC 3190-354 <1.25:1 (2.5) Knurl Solder
1. Bulkhead Kit BHA-KIT 3190-223 <1.25:1 (2.5) NA NA

Outer
Contact

Attach

Finish*
Body
[Pin

Width
(mm)

Length
in (mm)

Weight

in b (9)

Crimp  A/S 1.8 (459) 1.14 (29.0)0.298(135.0)
Crimp  A/S 18 (449) 1.60 (41.6) 0.370(168.0)
Crimp A/G 1.8 (45) 0.87 (22.0) 0.099 (45.0)
Crimp AG 15 (39) 1.6 (42.0)0.279 (127.0
Clamp  SIG 21 (53) 0.92 (23.4) 0.228 (103.4)
Clamp  SIG 24 (61) 1.5 (38.1) 0.275 (124.7)
Clamp  SIG 22 (56) 0.94 (23.9) 0.215 (97.5)
Cimp  N/G 15 (38) 062 (15.7) 0.082 (28.1)
Cimp  AIG 1.8 (445) 087 (22.0)0.077 (35.0)
Clamp  SIG 21 (53) 0.88 (224) 0.215 (97.5)
NA NA NA NA NA NA 0014 (64)

Y151 CT-500
3190-465 3192-181 3192-165 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 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 i .
Number Description
- - S
Ground Kit GK-S500TT GK-S500TT Standard Ground Kit (each) s
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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

Part Description

Part Number Application

LMR-600-UF Indoor/Outdoor

Performance Property

Installation Temperature Range
Storage Temperature Range
Operating Temperature Range

Construction Specifications

(mm)

(4.47)
(11.56)
(11.71)
(12.45)
(14.99)

Description Material In.
G Ly Inner Conductor Stranded BC 0.176
TPE Black 54044 Dielectric Foam Polyethylene 0.455
Outer Conductor Aluminum Tape 0.461
Environmental sPecifications Overall Braid Tinned Copper 0.490
F C Jacket Black Thermoplastic Elastomer 0.590
-40/+185  -40/+85
-94/+185  -70/+85 Mechanical Specifications
-40/+185 -40/+85 Performance Property Units us
Bend Radius: installation in. (mm) 1.5
Bend Radius: repeated in. (mm) 6.0
Bending Moment ft-Ib (N-m) 1.75
Weight Ib/ft (kg/m) 0.165
Tensile Strength Ib (kg) 350
Flat Plate Crush Ib/in. (kg/mm) 40

72

(metric)

(38.1)

(152.4)

(2.37)
(0.25)

(158.9)

(0.71)

Electrical Specifications

Performance Property

Units

us

(metric)

Velocity of Propagation
Dielectric Constant
Time Delay

Impedance
Capacitance
Inductance

Shielding Effectiveness
DC Resistance

Inner Conductor

Outer Conductor
Voltage Withstand
Jacket Spark

Peak Power

%

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

87
1.32
1.17

50
23.4

0.058
>90

0.43
1.2
4000
8000
40

(3.83)
(76.6)
(0.19)

(1.42)
(3.9)
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LMR-600-UF

Attenuation vs. Frequency (typical)
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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 22 3.8 4.6 6.8 9.8 131 14.5 153 174 28.6
Avg. Power kW 4.59 3.53 2.00 1.64 1.12 0.77 0.58 0.52 0.49 043 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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3190--2 3190-2427 31901628 3190-1064
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3190-2734
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/ﬁ'SOO'TM'X — © ! TC-600-NF-BH C-600-NFC-BH
3190-2530 — 3190-589 3190-466
13 14 15 —=
S
s : - —
- 5 N
% - Tg'fgo :_ -zl:l||\3I|C TC-600-NMH-X mo-BM-RA
3190-2628 3190-2734

connectors _ Inner Outer Finish*

Part Stock VSWR** Coupling Contact Contact Body Length Width Weight
Interface Description Number Code Freq. (GHz Nut Attach Attach [Pin i i

1. 7-16 DIN Female  Straight Jack ~ TC-600-716-FC  3190-375 <1.25:1 (25)  NA Solder  Clamp SIS 11 (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 RightAngle ~ TC-600-716M-RA  3190-395 <1.35:1 (25) Hex  Solder Crimp S/S 14 (36) 140 (35.6) 0.354 (160.8)
4.N Male Straight Plug ~ TC-600-NMC ~ 3190-357* <125:1 (25) Hex  Solder Clamp SIG 21 (53) 092 (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) 092 (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 N/G 21 (52.8) 0.91 (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 16 (40.2) 068 (17.0) 0.090 (40.8)
9. TNC Straight Plug ~ TC-600-TM-X  3190-2530 <1.25:1 (6) Hex/Knurl Solder  Crimp AG 23 (57.6) 0.75 (19.0) 0.100 (456)

10. BNC Male Right Angle TC-600-BM-RA  3190-2734 <1.30:1 (4) Knurl Solder  Crimp A/G 1.8 (45.5) 154 (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 S/IG 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) 0.94 (23.9) 0.214 (97.1)

13. UHF Male  Straight Plug ~ TC-600-UMC  3190-213 <1251 (2.5) Knurl  Solder Clamp SIG 17 (43) 088 (224) 0.198 (89.8)
14, N Male Straight Plug ~ TC-800-NMH-X  3190-2628 <1.25:1 (8) Hex/Knurl Solder  Crimp AG 21 (53) 092 (234) 0.166 (75.3)

15. BNC Male Right Angle TC-600-BM-RA  3190-2734 <1.30:1 (4) Knurl Solder  Crimp AIG 18 (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

Y1720

3192-181 3192-600 3192-165 3190-203
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

HG-600T

CS-A600T, Standard Entry Panels = 800T =
CS-60120T, CS-60170T v
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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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-F male 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

Jacket Color
Black
Black

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

Application
Indoor/Outdoor PE
Outdoor PE

54213
54242

Construction Specifications

Description Material In.

(mm)

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 (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)

§3
®8
2T
28
o)
<3 100
Frequency (MHz)
1.0
10 100 1,000 10,000
Frequency (MHz) 30 450 900 1500 1800 2000
Attenuation dB/100 ft 1.7 2.1 3.7 4.5 6.5 9.3 121 134 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  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) b (g)
1. F Male Straight Plug ~ EZ-200-FMH-75 ~ 3190-1611 <1.35:1 (25)  Hex  Spring Finger Crimp N/G 11 (27.0) 050 (12.7) 0.015 (6.8)
2. N Male Straight Plug ~ EZ-200-NM-75  3190-1612 <1.35:1 (25)  Knurl  Spring Finger Crimp N/G 15 (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 =
< =T i
WS o 7
e i
-~ | g EZ-200-NM-75
-~ EZ-200-FMH-75 DBT-U
3190-1611 - 3190488 3192-001
&\ /\ L 4,
% ‘l?\ . /\ 1\“
X - ‘ Q‘_ R
CT-240/200/195 CST-195/200 CCT-02 ¥ ,p"’ﬁB-CST
3190-667 3192-102 3192-165 3192-086
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 ]
Part -
Number Description a‘
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

10
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Construction Specifications

Part Description

Stock Description Material In. (mm)

Part Number Application Jacket Color Code Inner Conductor Solid BC 0.032 (082)
LMR-240-75 Indoor/Outdoor PE Black 54150 Dielectric Foam PE 0.150 (381)
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)

Environmental Specifications gackel (Ee2 e 2y ()

Performance Property °F

Electrical Specifications

Installation Temperature Range -40/+185  -40/+85 e T Units US T
Storage Temperature Range -94/+185  -70/+85 Vato fnee oH T
) ax Operating Frequency z .
Operating Temperature Range 40/+185 40/+85 TR G S % 84
Mechanical Specifications _?_'e'e(;”‘lz CeEE: S/ﬂNAS/ 1;? 507
Performance Property Units US (metric) ime Lelay nS/ft (nS/m) - 3.97)
Impedance 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) 25 (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
g8
<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 1.4 16.4 23.5 30.7 33.8 358 403
Avg. Power kW 1.41 1.09 062 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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TC-240-BM-75-X
3190-2939

EZ-240-FMH-75

ey
=
) F‘-"HHH-TI'C-240-FMH-75

3190-1483

EZ-240-NM-75
3190-1614

TC-240-NM-75

3190-477

Connectors

Part Stock
Interface Description Number Code
1. BNC Male Straight Plug  TC-240-BM-75-X  3190-2939
2. F Male Straight Plug  EZ-240-FMH-75  3190-1613
3. F Male Straight Plug  TC-240-FMH-75  3190-1483
4. N Male Straight Plug ~ EZ-240-NM-75 3190-1614

5. N Male Straight Plug ~ TC-240-NM-75 3190-477

VSWR**

Inner Outer Finish*
Coupling Contact Contact Body Length Width Weight

Freq. (GHz) Nut  Attach Attach  /Pin in (mm) in (mm) b (g)

<111 (2.0)
<1.25:1 (2.0)
<1.25:1 (2.5)
<1.25:1 (2.0)
<1.25:1 (2.5)

Knurl Solder-on Crimp A/G 1.37 (34.8) 056 (14.2) 0.043 (19.5)
Hex Spring Finger Crimp N/G 1.7 (434) 0.56 (14.2) 0.016 (7.3)
Hex Solder-on Crimp N/G 1.7 (432) 0.56 (14.2) 0.016 (7.3)
Knurl ~ Spring Finger Crimp N/G 15 (38.1) 0.83 (21.1) 0.086 (39.0)
Knurl Solder-on Crimp N/G 15 (38.1) 0.83 (21.1) 0.086 (39.0)

_ RB-CST
S/ 3192086
/\ - T
e CST-240A CT-240/200/19 e
3192-001 i - & —
3192-152 3190-667 » C

Accessories & Install Tools

Part
Number

Stock Code

Ground Kit GK-S240TT GK-S240TT
Strip Tool CST-240A 3192-152
Replacement Blade Kit RB-CST 3192-086
Deburr Tool DBT-U 3192-001
Crimp Tool CT-240/200/195/100 3190-667

Description

Standard Grounding Kit

Prep tool for LMR-240 connectors

Replacement blade kit for all CST strip toold
Removes center conductor rough edges

Crimp tool for LMR-100, 195, 200 and 240 connectors

ol

GK-S240TT - .-

(800) TMS-COAX ¢ www.timesmicrowave.com 107

10
o
=,
3
g
12
=
-




7Fr| M ES MICROWAVE SYSTEMS

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,

10
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Construction Specifications

Part Description

Description Material In. (mm)
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 0.5007 (7.62)

Performance Property °‘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 -40/+185  -40/+85 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 41 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) » VY 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

EZ-300-NM-75
3190-1616

= e
A o N
TC-300-BM-7288 4 EZ300FMH-TS

3190-2959 3190-1615

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) 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 15 (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
L] = . / :
’ //\ !%
CT-300/400 00 l‘CCT-OZ DBT-U RB-€5T % —-
3190-666 84 3192-165 3192-001 | 3192.086 e
Install Tools
Part
Number 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 ﬂ' ]
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

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
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3 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 15 1.8 2.6 3.7 4.9 5.4 5.7 6.4
Attenuation dB/100 m 21 2.7 4.8 5.8 84 121 16.0 17.6 18.7 211
Avg. Power kW 299 231 1.32 1.08 0.74 052 0.39 0.35 0.33 0.30
Calculate Attenuation =
(0.115570) + 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®*-400-75 Ohm
Flexible Low Loss Coaxial Cable

™

¢ @c—f

TC-400-BM 7oy l"\" "':1 “ EZ-400-FMH-75 g ' EZ-400-FM-75 EZ-400-NM-75
3190-2960 h: 3190-1617 3190-952 3190-1618
t e ¢ _
L S & '11.
i’ - G
i
TC-400-NM-75 ;
d 3190-389 - TC-400-NM-75/50

- 3190-1704

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. BNC Male Straight Plug TC-400-BM-75-X  3190-2960 <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-400-FMH-75 3190-1617 <1.2511 (2.0) Hex Spring Finger Crimp N/G 1.7 (42.9) 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 (43.2) 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 CT-400/300

3190-666

) CR-400
3190-830

CST-400-75
3192-089

CCT-02 _
3192165
GST-400 ~ TK-400EZ-75
3190-2174 660-0084

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)
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)

- " o
'; Ny e
L
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)
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Tﬂ MES microwave sysTems
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,

Part Description

Part Number Application Jacket

LMR-600-75 Indoor/Outdoor PE Black 54148
LMR-600-75-DB Outdoor PE Black 54220
LMR-600-75-FR Indoor FRPE Black 54258

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

Description Material In.

Inner Conductor Solid BCCAI 0.108
Dielectric Foam PE 0.455
Outer Conductor Aluminum Tape 0.461
Overall Braid Tinned Copper 0.490
Jacket (See Table) 0.590

(mm)

(2.74)
(11.56)
(11.71)
(12.45)
(14.99)

Mechanical Specifications

Performance Property Units us

Bend Radius: installation in. (mm) 1.5
Bend Radius: repeated in. (mm) 6.0
Bending Moment ft-Ib (N-m) 2.75
Weight Ib/ft (kg/m) 0.131
Tensile Strength Ib (kg) 350
Flat Plate Crush Ib/in. (kg/mm) 60

(metric)

(38.1)
(152.4)
(3.73)
(0.20)
(158.9)
(1.07)

Electrical Specifications

Performance Property Units us
Max Operating Frequency GHz 2.5
Velocity of Propagation % 87
Dielectric Constant NA 1.32
Time Delay nS/ft (nS/m) 117
Impedance ohms 75
Capacitance pF/ft (pF/m) 15.6
Inductance uH/ft (uH/m) 0.088
Shielding Effectiveness dB >90

DC Resistance
Inner Conductor
Outer Conductor

ohms/1000ft (/km)  1.39
ohms/1000ft (/km) 1.2

Voltage Withstand Volts DC 4000
Jacket Spark Volts RMS 8000
Peak Power kw 40

(metric)

(3.83)
(51.1)
(0.29)

(4.56)
(3.9)
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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 23 3.1 3.5 3.7 4.2
Attenuation dB/100 m 1.3 1.7 3.0 3.6 53 7.7 10.2 1.4 121 13.7
Avg. Power kW 477 3.67 2.08 170 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

- >
,#:.,*,,..- C

- f L e g
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L
= EZ-600-FMH-75

EZ-600-NM-75 o~ TC-600-NMH-75/50
3190-1619 3190-1620 - 3190-1610

10
I
o
o
5
12
=
-

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. F Male Straight Plug EZ-600-FMH-75 3190-1619 <1.25:1 (2.5) Hex  Spring Finger Crimp N/G 1.7 (43.2) 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 (63.1) 0.87(22.1) 0.166 (75)
3. N Male Straight Plug  TC-600-NMH-75/50***  3190-1610 <1.25:1 (2.0) Hex Solder Crimp N/G 2.1 (63.1) 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
/\ LRy
CT-600 %‘_ —— """'
3192-181 3192170 v et
7 k
Y1720 - 4 CR-600 ST-600-75
3190-203 3190-831 3192-090
3192-001 "‘*., : GST-600A
3190-1051 l
Install Tools T

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)
116 (800) TMS-COAX ¢ www.timesmicrowave.com
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GK-S600TT " HG-600T CS-A600T, CS-60120T, CS-60170T

SC-600T

Standard Entry Panels

a
a

SH-U600T

Hanger Block Hardware

Hardware Accessories

Part Stock
Type Number (of 1o [} 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-U600T 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
beroutedanywhere exceptairhandling plenums. TCOM-
FR has a UL/NEC & CSA rating 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 60 dB 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: A wide 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 (metric)

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) 0.035  (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) 25.4 (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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Frequency (MHz) 30 1500 1800 5800 10,000
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/100 m 5.8 7.5 131 16.0 23.0 33.0 431 475 502 565 89.1 1207
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 .
i : -"""'F - S = -
¢ i <
s s
TC-195-NMH-X EZ-195-SM-X - TC-195-SM-SS-X TC-195-TM-X
3190-2880 3190-6140 31902878 3190-2879

Q_ :' '
EZ-195-TM-RP-X EZ-195-BM-X %

3190-6142 3190-6141

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

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

1. N Male Straight Plug  TC-195-NMH-X 3190-2880 <1.25:1 (2.5) Knurl Solder  Crimp SIG 1.5 (38.1) 0.75 (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 AIG 09 (22.0) 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 (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 SIG 14 (35.6) 059 (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 AIG 1.1 (28.3) 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 AIG 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

/'\ 3192086
/\ ‘%

-24 CST-195/200
3190-667 3192-102

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‘-1:3;_'10:5
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 us (UELET)

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 (12.6)
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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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 Bi5) 71 124 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 0.1 0.07 0.05
Calculate Attenuation = (0.303670) » NV 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

1 i 2 3 4
Fn" N s = O
™ ' " A Ny
1 "\ TC-200-BM TC-200-MUHF = EZ-200-NMH-X EZ-200-NMH-D
250220 3190-444 -zt 3190-2886 3190-1918
6 7 8
5 L L o —
<R 4 f’, .
':-F-‘. f{z_ *.l -
TC-200-NM - TC-200-NM-RP TC-200-SM-SS-X TC-200-SM-RP
3190-224 3190-959 3190-2881 3190-327
10 1 i 12
o =1
e EZ.200-5F-32 - o103
3190-6006 3190-6007 -
13 14 15 16 ’
EZ-200-TM-RA-X EZ-200-TM TC-200-TM EZ-200-TM-RP
3190-6008 3190-1266 3190-24 3190-792

Finish*
Body

Inner  Outer

Conne(:tors Part VSWR** Coupling Contact Contact Length Width Weight

Interface

Number

Description

Freq. (GHz)

Nut

Attach Attach

/Pin

in (mm)

in

(mm) b (g)

1. BNC Male Straight Plug TC-200-BM 3190-225 <1.25:1 (2.5) Knurl Solder  Crimp SIG 1.7 (432) 056 (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 11 (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 SIG 15 (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 AIG 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 SIG 15 (38.1) 0.75 (19.1) 0.073 (33.1)
6. N Male Reverse Polarity TC-200-NM-RP 3190-959 <1.25:1 (2.5) Knurl Solder Crimp N/G 15 (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 SSIG 1.0 (254) 032 (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/IG 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 AIG 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 AIG 1.3 (33.0) 0.57 (14.5) 0.033 (15.0)
13. TNC Male Right Angle EZ-200-TM-RA-X  3190-6008 <1.25:1 (6) Hex Spring finger Crimp AIG 1.1 (27.5) 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 SIG 14 (356) 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 SIG 1.7 (432) 059 (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 14 (356) 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
122

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




7Fr I M ES MICROWAVE SYSTEMS

GK-S200TT

Hardware Accessories
Part

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

CT240/200/195/100 CCT-02
3190-667 3192-165

RB-CST
3192-086

» D T8
' -} pedp N =
Install Tools

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 3190-165 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
Replacement Blade Kit RB-CST 3192-086 Replacement blade kit for all strip tools
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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

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 Dielectric Foam PE 0.150 (3.81)
Outer Conductor SPC Strip Braid 0.160 (4.06)
Environmental Specifications Overall Braid TC Braid over Al tape  0.188 (4.78)
Performance Property 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 UsS (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 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
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1.0
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz)
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 23.5 307 339 358 403 636 86.0
Avg. Power kW 158 122 070 057 040 0.28 021  0.19 018 016 010 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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7F|' IMES microwavE systems

TCOM-240
Low Loss Low Passive Intermod Coax

1 z 2 3 4
-_— 1-"'"1" T
W oxs § s =
@\J". \ e | — () S
i - ) ——
4 = 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
. —
=S S X e 6
o =
&' Tc-g:gasgé?-x TC-240-ME EZ-240-NMH-X TC-240-NMH-X
& 3190-445 3190-2893 _— 3190-2887
A 10 " H 12 R ﬂ;i
S =R 1}-
EZ-240-NMH-RA-X - TC-2405NNE _ TC-240-NMH-RA-D TC-240-NF-BHF (A)
3190-6143 3190-244 - 3190-2426 3190-866
13 14 15 o 16
S _— ¢
e .- -
‘ 240-NF-BH-X 5 - q
’ 3190-2888 E§1§:?2';;5X ¢ zggf’sl:;gﬁBH p . Tc-§14 gfzng;sss-x
. .
ConneCtors Part Stock VSWR** Coupling Crr?tg::t C?)l;::rctFlBrgzg Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach /Pin in (mm) in (mm) Ib (9)
1.BNCMale StraightPlug ~ TC-240-BMC 3190-242 <1.25:11 (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  3190-2868 <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 AIG 1 (25.1) 1.04 (26.4) 0.091 (41.7)
6. 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)
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 (25)  Hex Solder Crimp N/S 15 (38) 0.75 (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 <1251 (25)  Knurl Solder Clamp S/G 15 (38) 0.75 (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) 1.22 (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 1.8 (46) 0.88 (22.4) 0.145 (65.8)
14.NFemale  StraightJack  EZ-240-NF-X 31902795 <1.25:1 (6) NA  SpringFinger Crimp A/G 14 (354) 062 (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) 031 (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 Reverse 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)
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 <1.25:1 (2.5)  Knurl Solder Crimp N/S 17 (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 14 (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 11 (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)

=

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

CST-240A E DBT-U

3192-152 3192001 02

3192-165

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

(800) TMS-COAX * www.timesmicrowave.com 127




4
7F|' IMES microwavE systems

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

Construction Specifications
Material

Part Description

Description

Part Number Application Jacket

TCOM-300 Outdoor PE  Black 55011 Inner Conductor Solid BC 0.070 (1.78)
TCOM-300-FR Indoor-Riser CMR FRPE Black 55013 Dielectric Foam PE 0.190 (4.83)
TCOM-300-PUR-DB V(\?:ttedrct)igrét PUR  Black 55038 Outer Conductor SPC Strip Braid 0.200 (5.08)
Overall Braid TC Braid over Al tape 0.234 (5.94)

Environmental Specifications Jacket (see table) 0.300 (7.62)

Performance Property °’F

Electrical 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 Velocity of Propagation % 85
Dielectric Constant NA 1.38
Mechanical Specifications Time Delay nS/ft (nS/m) 1.20 (3.92)
Performance Property Units US (metric) Impedance ohms 50
Bend Radius: installation ~ in. (mm) 0.88  (22.2) Capacitance pF/ft (pF/m) 23.9 (78.4)
' ’ ’ ' Inductance uH/ft (uH/m) 0.060 (0.20)
Bend Radius: repeated in. (mm) 3.0 (76.2) Shielding Effectiveness dB >100
Bending Moment ft-Ib (N-m) 0.38 (0.52) DC Resistance
Weight Ib/ft (kg/m) 0.055  (0.08) Inner Conductor ohms/1000ft (/km)  2.12 (7.0)
Tensile Strength Ib (kg) 120 (54.5) Outer Conductor ohms/1000ft (/km)  2.10 (6.9)
Flat Plate Crush Ib/in. (kg/mm) 30 (0.54) Voltage Withstand Volts DC 2000
Jacket Spark Volts RMS 5000
Peak Power kW 10
Passive Intermod dBc -155

Attenuation vs. Frequency (typical)

100.0
c ﬁ =]
g pE
[ 10.0 Eie— =
§: ===
g5 =
1.0 ™ 5
10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz) 30 450 900 1500 1800 2000 2500 5800 10,000
Attenuation dB/100 ft 1.1 1.4 24 3.0 43 6.1 8.0 8.8 9.3 10.5 16.7 227
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 1.60 091 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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-
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EZ-300-NF-X
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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) 0.59 (15.0) 0.050(22.7)
2.SMAMale  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 14 (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 14 (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 e F M
(each) “ ..;F"" o+
L

gf\ %‘é“

e M
Re-cét - --;:_,. Jpdst CT-400/300
3192-086 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

(800) TMS-COAX * www.timesmicrowave.com 129




7FrIM ES MICROWAVE SYSTEMS
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

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

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
Dielectric Foam PE 0.285
Outer Conductor SPC Strip Braid 0.295
Overall Braid TC Braid over Al tape 0.330
Jacket (see table) 0.405

(2.74)
(7.24)
(7.49)
(8.38)
(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 (0.68)
Weight Ib/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 Units us
Velocity of Propagation % 85
Dielectric Constant NA 1.38
Time Delay nS/ft (nS/m) 1.20
Impedance ohms 50
Capacitance pF/ft (pF/m) 23.9
Inductance uH/ft (uH/m) 0.060
Shielding Effectiveness dB >100

DC Resistance
Inner Conductor
Outer Conductor

ohms/1000ft (/km)  1.39
ohms/1000ft (/km)  1.47

Voltage Withstand Volts DC 2500
Jacket Spark Volts RMS 8000
Peak Power kW 16

Passive Intermod dBc -155

(metric)

(3.92)
(78.4)
(0.20)

(4.6)
(4.8)

Attenuation vs. Frequency (typical)

Frequency (MHZz)

Attenuation dB/100 ft 0.7 0.9 1.6 2.0
Attenuation dB/100 m 24 3.1 54 6.5
Avg. Power kW 3.12 2.41 1.38 1.13

100
§8 10
g8
é ] 1.0
<3
~ 041
10 100  Frequency (MHz) 1,000

150 220 450 900 1500 1800 2000 2500 580010,000
e/

2.9 4.2 5.4 6.0 6.4 7.2 11.5
9.5 136 17.9 19.7 20.9 23.6 37.6
0.78 054 041 0.37 0.35 0.31 0.19

10,000

51.4
0.14
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. o EZ-400-NMH-X R S
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Calculate Attenuation =
(0.130555) *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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TCOM-400
Low Loss Low Passive Intermod Coax

2 = 32
a —— .
P 0 B P
; 3190-2980 3190-2979
Tc-4%01-;x¢-s'1a:;RA-D EZ-400-QNF-X — EZ-400-QNM-X

34

33 4
’ 4 —— 3190-6212

3190-2981 \
EZ-400-QNM-RA-X i 10 QNM-X &

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

Interface Description Number (€] Attach Attach /Pin i

1.41-95mini  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 16 (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 14 (36) 140 (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  <1.25:11 (2.5) Knurl Solder Crimp NS 1.7 (43) 056 (14.2) 0.063 (28.6)
6. BNC Male Straight Plug ~~ TC-400-BM-X 31906232 <1.30:1 (4) Knurl Solder  Crimp A/G 18 (46.8) 060 (14.5) 0630 (28.6)
7. Mini-UHF Straight Plug ~ TC-400-MUHF 3190520 <1251 (25)  Knurl Solder  Crimp N/G 11 (28) 050 (12.7) 0020  (9.1)
8. N Female Straight Jack TC-400-NFC 3190299 <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 <1.25:11 (2.5) NA Spring Finger Crimp NG 18 (45) 066 (16.8) 0.105 (47.6)
10. N Female Bulkhead Jack  EZ-400-NF-BH 3190-518 <1251 (2.5) NA  Spring Finger Crimp  N/G 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) 088 (224) 0.145 (65.8)
12. N Male Straight Plug SC-400-NM 3190-1454 <1.25:11 (2.5) Knurl Solder Crimp N/G 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 15 (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 1.5 (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/IG 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 3190960 <1251 (25)  Knurl Solder  Crimp N/G 15 (38) 075 (19.1) 0.090 (40.8)
20. SMA Male Straight Plug TC-400-SM 3190439 <1.2511 (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 <1.35:1 (6) 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 <1.25:1 (6) NA Solder Crimp AG 18 (450) 055 (14.0) 0074 (33.6)
23. TNC Female  Straight Jack TC-400-TF-X 3190-3051 <1251 (B) Knurl Solder  Crimp A/G 18 (468) 060 (14.5) 0630 (286)
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 31902532 <1251 (6) HexKnurl  Solder Crmp A/G 19 (48) 067 (175) 0075 (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 (17.5) 0075 (34.3)
28. TNC Male RightAngle ~ TC-400-TM-RA-D  3190-2671 <1.35:1 (6) HexKnuil  Solder Crmp AG 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.QNFemale  Straight Jack ~ EZ-400-QNF-X 31902980 <1.25:1 (6) NA  Spring Finger Crimp ~ A/G 18 (450) 066 (16.8) 0.105 (47.6)
32. QN Male Straight Plug ~ EZ-400-QNM-X  3190-2979 <1.25:1 (6) Hex  Spring Finger Crimp A/G 15 (38.1) 0.89 (226) 0.103 (46.8)
33. QN Male RightAngle  EZ-400-QNM-RA-X  3190-2981 <1.25:11 (6) Hex  Spring Finger Crimp A/G 19 (47.0) 142 (36.0) 0.177 (80.2)
34. QN Male Straight Plug ~ TC-400-QNM-X 3190-6212 <1.25:11 (6) Hex Solder  Crimp A/G 20 (50.2) 0.74 (18.9) 0.103 (46.8)
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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
3192-181

CST-400
3192-004

3
cCT-02

3192-165

CT-400/300 - 3190-666

RB-CST
’ /\ : 3192086
A\ /'\\ 3 e
| CR-400 %
S 3190-830 N -';:,?
’ TK-400EZ
- 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...
 -155 dBc Intermodulation Distortion « Wireless Base Station Interconnect
 Low Loss UHF/Microwave Interconnect e Flexible for Easy Routing

Q
Q
'
=
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)
Outer Conductor SPC Strip Braid 0.380 (9.65)
Environmental Specifications Overall Braid TC Braid over Al tape  0.415 (10.54)
Performance Property °F i 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 uUs (metric)
- pp— . Bend Radius: installati in. 1.25 31.8
Electrical Specifications endna !us nstafiation !n (mm) (31.8)
Performance Propert Units us (metric) Bend Radius: repeated in. (mm) 50 (127.0)
y—— ik b > Bending Moment ft-Ib (N-m) 175  (2.37)
SCCCITIRE0ZCl) & Weight Ib/ft (kg/m) 0.120  (0.179)
Dielectric Constant NA 1.35 Tensile Strenath b (k 260 118.0
Time Delay nS/ft (nS/m) 1.18 (3.88) ensiie streng b (ko) (RlEHD)
Impedance oIS 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 =
oL —
9 ———
5¢e I
55 1.0 e |
£ e
g2 —
e
= 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 10.7 141 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 0.41 025 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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TC-500716M-RA-D

4 TC-500-NMH-RA-D
3190-2513

e =

o = TC-500-NMH-X

N

3190-6010

——
TC-500-716F-X oo’ 3190-2514
3190-2906
5 6 TC-500-NMC-RA 7 8
@' 3190-227 —
-;* o) R )
r o 4 TC-500-NFC | BHA-KIT ’
T°-5°°-NMC . - 3190-215 3190-223
3190-377 Al
9 10 11 -
o ’
% o [
h‘\% TC-500-TM “ " TC-500-UM
e 00-TR-X 3190-464 3190-35

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) (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 (459) 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  A/G 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 A/G 15 (39) 1.6 (42.0)0.279 (127.0)
5. N Male Straight Plug TC-500-NMC 3190-377 <1.2511 (25) Hex Solder Clamp  S/G 21 (53) 092 (23.4) 0.228 (103.4)
6. N Male Right Angle ~ TC-500-NMC-RA  3190-227 <1.35:11 (25) Hex Solder Clamp SIG 24 (61) 15 (38.1) 0.275 (124.7)
7. N Female Straight Jack TC-500-NFC 3190-215 <1251 (25) NA  Solder Clamp S/G 22 (56) 0094 (23.9) 0215 (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 A/G 1.8 (445) 087 220 0077 (35.0)
10. TNC Male  Straight Plug TC-500-TM 3190-464 <1.2511 (25) Hex Solder  Crimp N/G 15 (38) 062 (15.7) 0.082 (28.1)
11. UHF Male  Straight Plug TC-500-UMC 3190-354 <1.2511 (25) Knurl Solder  Clamp S/IG 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
3192-181

Install Tools
Part Number Stock Code Description = CCT-0
Crimp Tool CT-U 3192-181 Crimp Handle 3192-165
Crimp Dies Y151 3190-465 .532" Hex Dies RB-CST
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 /\ {-\z,
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool By
Replacement Blade Kit RB-CST  3192-086 Replacement blade kit for all CST tools 'F"-?‘ S
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7FrIM ES 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
Dielectric Foam PE 0.455
Quter Conductor SPC Strip Braid 0.465
Overall Braid TC Braid over Al tape 0.500
Jacket (see table) 0.590

(4.47)
(11.56)
(11.81)
(12.70)
(14.99)

Mechanical Specifications

Performance Property Units us

Bend Radius: installation in. (mm) 1.50
Bend Radius: repeated in. (mm) 6.0
Bending Moment ft-Ib (N-m) 2.75
Weight Ib/ft (kg/m) 0.160
Tensile Strength Ib (kg) 350
Flat Plate Crush Ib/in. (kg/mm) 60

(metric)

(38.1)
(152.4)
(3.73)
(0.24)
(158.9)
(1.07)

Electrical Specifications

Performance Property Units us
Velocity of Propagation % 87
Dielectric Constant NA 1.32
Time Delay nS/ft (nS/m) 117
Impedance ohms 50
Capacitance pF/ft (pF/m) 234
Inductance uH/ft (uH/m) 0.058
Shielding Effectiveness dB >100

DC Resistance
Inner Conductor
Outer Conductor

ohms/1000ft ((km) ~ 0.53
ohms/1000ft (/km) ~ 1.52

Voltage Withstand Volts DC 4000
Jacket Spark Volts RMS 8000
Peak Power kW 40

Passive Intermod 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
sE
88 1.0
<3
0.1
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 1500 1800 2000 2500 5800 10,000
Attenuation dB/100 ft 0.4 06 1.0 1.2 1.8 2.6 35 39 4.1 46 76 106
Attenuation dB/100 m 15 19 33 4.1 6.0 86 114 127 134 152 249 347
Avg. Power kW 520 401 228 186 128 088 066 060 056 050 030 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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Low Loss Low Passive Intermod Coax

3 4 TC-600-716M-RA
ey - '3 3190-395
\- 'l',| t ' =
o, { g
EZ-600-716-MH ' TC600-71 \ < 3
e 3190-503 . 3190-
i
7 8
— o
" & A e i, } / -
4 ¥
\- .. [EZ-600-NF-BH L TC-600-NF-BH - T o ool EZ-600-NMH-X
3190-616 3190-589 2190400 3190-2627
0 2 10 _— ‘ 12 1
BN - —" ~
Q. = : e
j EZ-600-NMC-2-D “ TC-600-NMC | — Q > Yeont
3190-2641 =t 3190-357 JIC-600:NMC-RA = Eﬁ:&’iﬂ“ :
3190-233
13 14 15 <= TC-600-BM-RA | 16
3190-2734
i i e e
P » EZ-600-TM-X —_—
gg%oi'l;l;ﬂ(;x 3190-2531 —
17
E"’ 1‘-".‘.
TC-600-UMC
3190-213

s,
ConneCtors Part Stock VSWR** Coupling Cl?r?tzl;:t C?)lrjl:grct FIBr:)Izg Length Width Weight
Interface Description Number Code Freq. (GHz)  Nut Attach Attach /Pin in (mm) in (mm) |Ib (9)

1.7-16 DINFemale 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/G 24 (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 2.1 (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 2.1 (53) 0.92 (23.4) 0.202 (91.6)

10.NMale StraightPlug TC-600-NMC 3190-357 <1.25:11 (2.5) Hex Solder Clamp S/G 21 (53) 0.92 (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) 0.92 (234) 0.280 (17.9)

12.TNCMale StraightPlug EZ-600-TM 3190-418 <1.25:1 (2.5) Knurl  SpringFinger Crimp  S/G 1.7 (43) 059 (15.0) 0.112 (50.8)

13.TNCMale 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)
14.TNCMale StraightPlug 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.BNCMale RightAngle TC-600-BM-RA  3190-2734 <1.30:1 (4) Knurl Solder  Crimp A/G 1.8 (45.5) 1.54 (39.0) 0.164 (74.3)

16. UHF Male StraightPlug EZ-600-UM 3190-615 <1.25:11 (2.5) Knurl  SpringFinger Crimp  S/IG 1.7 (43) 0.88 (224) 0.164 (74.4)

17.UHF Male StraightPlug TC-600-UMC 3190-213 <1.25:11 (2.5) Knurl Solder Clamp S/G 1.7 (43) 0.88 (22.4) 0.198 (89.8)
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Hanger Block Hardware

SC-600T CB-600T

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

CT-600
3192-170

WR600
3190-1435

4 ) S
‘@ )

DBT-U
3192-181 Y1720 3192-001

CT-U

3190-203

2%

a———
CST-600 _RB-CST TK-600-EZ
3192-052 3192-086 3190-1602

Install Tools

Part Stock

o

CCT-02
3192-165

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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7FrIMES MICROWAVE SYSTEMS
Installation Tools

Crimp Tools

CT-U

CT-400/300

CT--240/200/100

Midspan Strip Tools

ﬁGST‘“OOA

>

o
‘\- : GST-600A

140

Part Number Stock Code Description Qty
CT-U 3192-181 Crimp Tool (handle only) each
CT-500 3192-169 Crimp tool for LMR-500 connectors each
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

crimp connectors each
Y1720 3190-203 .610" hex dies for TC/EZ-600

crimp connectors each
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,

LMR195 & LMR-100 connectors each
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-900A 3190-435 Midspan strip tool for LMR-900

grounding kit each
GST-1200A 3190-436  Midspan strip tool for LMR-1200

grounding kit each
GST-1700A 3190-437 Midspan strip tool for LMR-1700

grounding kit each
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Wrenches
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Tool Kits
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Cable End Cutting Tools

<

CCT-02

Part Number Stock Code Description Qty
DBT-U 3192-001 Deburring tool for LMR-195

through LMR-600 center conductors  each
WR-600 3190-1435 15/16" box wrench

(two required for EZ-600-NMC-2) each
WR-900 3190-509 1-1/4" box wrench (two required for

EZ-900 connectors) each
WR-1200A 3190-512  1-9/16" box wrench (one

required for EZ-1200 connectors) each
WR-1200B 3190-511 1-7/16" box wrench (one required

for EZ-1200 connectors) each
WR-1700 3190-514 2" box wrench (two required for

EZ-1700 connectors) each
TK-01 3190-731 Install tool kit for LMR-400/600

connectors (includes CCT-02, CST-400,

CST-600, CT-U, .429 and .610 hex dies,

tool pouch) each
TK-195/200 660-0829 Install tool kit for LMR-195/200

connectors (CCT-02, DBT-U, CST-195/200

CT-240/200/100, tool pouch) each
TK-240 660-0830 Install tool kit for LMR-240

connectors (CCT-02, DBT-U, CST-240A,

CT-240/200/100, tool pouch)
TK-300 660-0831 Install tool kit for LMR-300 connectors

(CCT-02, DBT-U, CST-300, CT-400/300,

tool pouch) each
TK-400EZ 3190-1601 Tool kit for LMR-400 crimp

connectors (includes CCT-02, CST-400,

CT-400/300, tool pouch) each
TK-500 660-0832  Tool kit for LMR-500 connectors

(CCT-02, CST-500, CT-500, tool pouch) each
TK-600EZ 3190-1602 Tool kit for LMR-600 crimp connectors

(includes CCT-02,CST-600, CT-600,

tool pouch) each
CCT-02 3192-165 Cable end flush cut tool (pkg of 1) each
RB-02 3192-166  Replacement blade for CCT-02 each
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Stock Code Description Diagram

connectors

.. S
"‘.\ \L_r, 3192-102 Prep tool for — B 0.150"  0.550"  0.800"
N L]

L]

LMR-195/200 l_ ] J
,

-

5 CST-195/200

3192-152 Prep tool for 0.200" 0.600" 0.800
LMR-240 R
connectors — ﬁ::]
CST-240A l- 8
! EST—%O

3192-004 Prep tool for 0.210" 0.600" 0.800"
LMR-400 I
crimp/clamp — ﬁ:
style connectors L i *J‘

L
o
=
=
O
wiad
L
©
-l
n
=

3192-084 Prep tool for 0.250" 0.750" 1.000"

LMR-300
connectors — %

CST-400
3192-1972 Prep tool for 0.250" 0.500" N/A
EZ-400-NMC-2 —
8 EZ.400-NFO.2 | =
two piece clamp L . *J-
ST-400C-2 style conectors 4

3192-075 Prep tool for 0.250" 0.580" 0.825
LMR-500 2
crimp/clamp — —_%z
style connectors A
CST-500 M
3192-052 Prep tool for 0.250" 0.625"  1.000"
LMR-600 % 5
crimp/clamp - o
style connectors A
CST-600 B
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ST-900C

Stock Code

3190-1310

Description

Prep tool for
LMR-900
connectors
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Diagram

N/A

0.400"

N/A

3192-124 Prep tool for N/A 0.400" N/A
LMR-1200 5
connectors =
b —| |—
ST-1200-CH
3190-312 Prep tool for N/A 0.400" N/A
LMR-1700
m connectors 5
—L —  —e] |—
ST-1700C
3192-092 Prep tool for 8.5mm 2mm N/A
LMR-SW-396
connectors |
="
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
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Mini Coax Support Blocks

Application: Coax Support
/.V :Jat/y e 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
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)
Mini coax support block for LMR-600 CB-600T 10 1.2 (0.5)
Mini coax support block for LMR-900 CB-900T 10 1.2 (0.5)
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
Pre-cut galvanized égg!ication: g/%?.l.x Support
t/?r eaded r od.har dware Design: 1, 2, and 3-stack threaded rod kits
kits for stacking and Feature: Stacks coax blocks
installing mini coax Mounts to: -
support blocks. Material: Galv. (3/8") or stainless steel (10mm)
Includes: Threaded rod and hardware
Order Sep.: Additional accessories
M 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 23 (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 o
Application: Coax Support m
Butterfly hangers for Size: see chart
standard non-snap-in Design: Bolt-on single run hanger m
installations Feature: Traditional hanger solution w
. Mounts to: 7/16" (11.1mm) prepunched hole
Material: Stainless steel o
Includes: Hangers and set bolts
Order Sep.: Hanger hardware kits & additional accessories o
Note: Hanger hardware kit not included; order separately
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) m
Butterfly hanger for LMR-900 BH-58 NH 10 1.1 (0.5 =
Butterfly hanger for LMR-1200 BH-78 NH 10 1.1 (0.5 m
Butterfly hanger for LMR-1700 BH-114 NH 10 1.4 (0.6) ;
Standard Hangers
App.: Coax Support 3
Standard hanger for Size: See chart - -
reduced installation Design: Pre-formed bolt-on single run hanger m
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-S38-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 snap-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 snhap-in hanger for LMR-1700 SH-U1700T 10 1.3 (0.6)
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Angle Adapters

Stand-Off Adapters

146

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 ORI ~
: Mounts to: -
Material: Stainless steel
Includes: Bolts, nuts, lockwashers
Order Sep.: Hangers

TMS part no. Quant/pkg. WeightIb (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 Jleq 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)
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)
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)
Angle adapter with 10 mm tapped holes AA-SL-M10 10 5.4 (2.5)

Adapt and stand coax off Application: Coax Support

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. Weightlb(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 N
Application: Coax Support m
Adapt and stand coax off Size: 3/4" (19.1mm) hole w
2" from round members to Design: Adapts hangers to round members
avoid obstructions such Feature: Accepts snap-ins u
as tower leg flanges and Mounts to: Versions for 1" to 6" (25.4mm to 152.4mm) OD
cross members Material: Stainless steel 0
Includes: Stand-offs, avail. with or without hose clamps
Order Sep.: Snap-ins
TMS partno.  Quant/pkg. Weight Ib (kg)
Snap-In Stand-Off Adapter * SA-SS 10 2.9 (1.9 0
Snap-In Stand-Off Adapter for 1-2™ (25.4mm-50.8mm) el
OD members** SA-SS100 10 3.8 (1.7)
Snap-In Stand-Off Adapter for 2-3" (50.8mm-76.2mm) ﬂ
OD members** SA-SS200 10 3.9 (1.8)
? Snap-In Stand-Off Adapter for 3-4" (76.2mm-101.6mm)
= OD members** SA-SS300 10 4.0 (1.8) 3
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) m
OD members** SA-SS500 10 41 (1.9) :
* 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 T 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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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 5|_ngle eye support
top of a tower where it is :ﬂec)ajlr:':(sa.to: L_ace-up installation at any point on coax
tied off to support the Material: Tinned bronze
cable weight Includes: Grip
MR o is non-lace-u Order Sep.: —
_ HMR-400 Grip s non-lace-up TMS partno.  Quant/pkg.  WeightIb (kg)
T Hoisting Grip for LMR-400 Coaxial Cable* HG-400T 1 03 (1.0)
\_\ Lace-up Hoisting Grip for LMR-600 Coaxial Cable HG-600T 1 03 (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)

Universal Weatherproofing Kits

Application:  Coax Protection

N
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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: it s v
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.  Weightlb (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

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.

TMS part no. Quant/pkg Weight Ib  (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

Weather Seal Strain 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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Rapid-Tite Self Bonding Silicone Tape

Self-bonding silicone tape is a cost effective, labor saving alternative to traditional vinyl

T (€ Y mastic and butyl rubber sealing kits. THS part no. Quantipkg No. Connections
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
ng’/zggj Zac.;s?/p/gzga‘jg‘?/gn Eesign:_ Bolt-on style with 3' (O.er?) lead / crir?lp lug
eature: RoHS compliant
qnd e o_tects _coax_ from Mounts to: Coax outer conductor
lightening strikes in excess Material: Tin plated copper strap
of 200 KA Includes: Ground kit, lug, weatherproofing kit
Order-Sep:: 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 ize: configurations
weather-tght buiding D e
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 2.3 (1.0)
Entry Panel, 3 port, 1 x 3 EP-1635 1 29 (1.3
Entry Panel, 4 port, 1 x4 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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IPB Weather Proof Boots

IPB-400-NM 3109-417-1 LMR-400 Male IP boot suitable for type N, TNC, BNC,
4310, 4195

IPB-400-NF 3109-417-2 LMR-400 Female IP boot suitable for type N, TNC, BNC,
4310, 4195

IPB-400-NM-RA 3109-417-3 LMR-400 Male IP boot right angle suitable for type N,

TNC, BNC, 4310, 4195

IPB-600-NM 3109-417-4 LMR-600-NM Male IP boot suitable for type N, TNC,
BNC, 4310, 4195
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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

e
a
o
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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

10§2721297%

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
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'6 Hardware Accessories
m Feed-Thru Boot Assemblies
W Application: Entry Port Solutions
m Innovative one-piece design  Size: ) 4" (101.6mm) _
0 simplifes nstalation. For  BeS - Comprossion boot for aluminum entry panels
use with EP-series feed-thru ure: . P! 'gn simpiities | :
u , Mounts to: Entry panels
entry panels. Order cushion  Material: EPDM rubber
< insert separately. Includes: Boot, two hose clamps
Order Sep.: Cushion Inserts, Entry Panel
m TMS part no. Quant/pkg. WeightIb  (kg)
el 4" Boot assembly, cushion not included BA-400 1 1.3 (0.6)
; Standard port cushions Application: Entry Port Solutions
f Size: Versions for coax and elliptical waveguide
are used with BA-400 Design: Compression fit round cushions
g -] boot assembly. Feature: Dependable seal
- - Mounts to: Feed-Thru Boot Assembly
N Material: EPDM rubber
Includes: Cushion
: Order Sep.: Boot Assembly, Entry Panel
TMS part no. Quant/pkg. Weightlb (kg)
Standard port cushion, blank (no holes) SC-B 1 0.4 (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
Cushion plugs are used A_pplllcatlon: Entlll'y Port Scl)llutlons
. . Size: 1/2" to 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
7F|' IMES wmicrowave sysTeEms

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 >
. . ’)ﬂ‘
¢ In-Building Plenum Feeder Runs Ay"
* Any High Power Low Loss RF cable application /4/_,;/
; >
/
* FBT" is an indoor/outdoor highly fire retardant cable Construction Specifications
intended specifically for runs within and between base |k el
station cabinets. Itisalsoapplicable forreturnairhandling | !nner Conductor Solid BC 0.037  (0.94)
plenums (e.g., dropped ceilings, raised floors). Ithasa | Di¢ectric Low Density PTFE  0.113  (2.87)
UL/NEC ratine of ‘CL2P’ for plen lication: Outer Conductor Aluminum Tape 0.119 (3.02)
rating o Or plenum applications. Overall Braid Tinned Copper 0142  (3.61)
* Flexibility and bendability are hallmarks of the FBT | Jacket Brown FEP 0.175  (4.45)
cable design. The flexible outer conductor enables the Mechanical Specifications
tightest bend radius available for any cable of similar TSI S Units US  (metric)
size and performance. Bend Radius: installation in. (mm) 0.5  (12.7)
* Low Loss is another hallmark feature of FBT. Size | Bend Radius: repeated in. (mm) 2 (50.8)
for size LMR has the lowest loss of any flexible cable | Bending Moment ft-Ib (N-m) 0.1 (0.14)
and comparable loss to semirigid hard-line cables. ¥Ve'9:‘t Strencih |b/|1: ((kkgl)m) 0':’50 52"802;
. . . . . ensile Streng g .
. RF Shielding is 50 dB great.er than typlcal‘ single | L biate Crush Ibfin, (kg/mm) 10 (049
shielded coax (40 dB). The multi-ply bonded foil outer
conductor is rated conservatively at> 90 dB (i.e. >180 Environmental Specifications
dB between two adjacent cables). Performance Property °F
* Weatherability: FBT cables designed for outdoor | Installation Temperature Range -67/+302  -55/+150
exposure incorporate FEPjackets for UV resistanceand | Storage Temperature Range -67/+302 " -55/+150
. . Operating Temperature Range -67/+302 -55/+150
have life expectancy in excess of 20 years.
* Connectors: Awide variety of connectors are available Electrical Specifications
for FBT-195 cable, including all common interface types, Performance Property Units us (metric)
reverse polarity, and a choice of solder or non-solder | velocity of Propagation % 76
center pins. Most LMR connectors employ crimp outer | Dielectric Constant NA 1.73
attachment using standard hex crimp sizes. IT'medDe'ay “S’ﬁh(”S’ m) 1;’)4 (4.40)
e Cable Assemblies — All FBT cable types are gi:;giie pF/?t (r;f/m) 6.7 ©7.6)
available as pre-terminated cable assemblies. Refer | | quctance uH/ft (uH/m) 0.067 (0.22)
the section on FlexTech for further details. 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
Part Description Stock Jacket Spark Volts RMS 3000
Part Number Application Jacket Color Code Peak Power KW 25

FBT-195 Indoor/Outdoor FEP Brown 54165
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Attenuation vs. Frequency (typical)

100.0
§8
§8 100
g8
<3
1.0
10 100 1,000 10,000
Frequency (MHz)
Frequency (MHz) 150 220 450 900 1500 1800 2000 2500 3400 5800
Attenuation dB/100 ft 2.0 25 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 17.5 25.1 35.6 46.2 50.7 53.5 60.0 702 925
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

1 2 3
" — " ;
- - -
- , S ¢
- - ijl it
TC-195-NM — TC-195-SM - TC-195-TM
e 3190-1555 3190-1553 3190-1554
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 (g)
1. N Male Straight Plug ~ TC-195-NM 3190-1555 <1.25:1 (2.5)  Knurl Solder  Crimp  S/G 15 (38.1) 0.75 (19.1) 0.073 (33.1)
2. SMA Male Straight Plug ~ TC-195-SM 3190-1553 <1.25:1 (2.5)  Hex Solder Crimp  SS/G 1.0 (254) 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 (356) 0.59 (15.0) 0.045 (20.4)
* Finish metals: N=Nickel, S=3Silver, G=Gol Ei, SS=Stainless Stee , A=Alba oy VSWR spec based on 3 foot cable with a connector pair

DBT-U
3192-001
CT-240/200/195/100 CCT-02

el Install Tools 3192-165

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 and flush cut tool

Replacement Blade RB-02 3192-166 Replacement blade for cutting tool
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Engineered Products:
FBT"-200

Flexible Low Loss High Power Communications Coax ¢,
Ideal for... j},;;é”‘

* High Power Base Station Jumper Assemblies g2

* 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 5 (mm)

FBT-200 Indoor/Outdoor FEP Brown 54166 Inner Conductor Solid BC 0.040 (1.02)
Dielectric Low Density PTFE 0.118 (3.00)

Environmental Specifications Outer Conductor Aluminum Tape 0.123  (3.12)

Performance Property °F 3 Overall Braid Tinned Copper 0.146 (3.71)

Installation Temperature Range -67/+302 -55/+150 Jacket Brown FEP 0.175  (4.45)

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) 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) 0.032  (0.05)
Tensile Strength Ib (kg) 30 (13.6)
Flat Plate Crush Ib/in. (kg/mm) 65 (1.169)

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)  6.50 (21.3)
Outer Conductor ohms/1000ft (/km)  4.90 (16.1)
Voltage Withstand Volts DC 1000

Jacket Spark Volts RMS 3000

Peak Power kW 2.5
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Attenuation
(db per 100 feet)

Frequency (MHz)

100.0

7F|' IMES microwave sysTems

10.0

1.0

10

30

Attenuation dB/100 ft 1.8
Attenuation dB/100m 5.9
Avg. Power kW 1.71

100 Frequency (MHz) 1
150 220 450 900 1500
2.3 4.1 4.9 71 10.0 13.0
7.7 13.3 161 232 329 427
132 076 062 043 0.30 0.23

,000

10,000

1800 2000 2500 34005800

14.3
46.9
0.21

15.1
49.5
0.20

16.9 19.8 26.1
56,5 65.0 85.7
0.18 0.15 0.1

Calculate Attenuation = (0.329075) - NV 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 o 2 3 4
i "/ - — >~ 8
- - - : - i
T o 2 =
o, ¢ X
k = TC-200-BM TC-200-MUHF I TC-200-NM E TC-200-NM-RP
3190-225 3190-444 3190-224 3190-959
5 - 6 7 e
wﬁ'ﬁ e —— ; =
¥ e o00SMm g:,... © TC-200-SM-RP » TC-200-TMC TC-200-TF
3190-612 3190-327 3190-240 3190-263

Connectors

Interface

Description

Part

Number

Inner
VSWR**
Freq. (GHz)

Nut Attach

Coupling Contact Contact
Attach

Outer Finish*

Body
[Pin

1.BNCMale StraightPlug TC-200-BM 3190-225 <1.25:1 (2.5) Solder Crimp  S/G
2.Mini-UHF StraightPlug TC-200-MUHF 3190-444 <1.25:1 (2.5) Knurl Solder Crimp NG
3.NMale StraightPlug TC-200-NM 3190-224 <1.25:1 (2.5) Knurl Solder Crimp  S/G
4.NMale ReversePolarity ~ TC-200-NM-RP 3190-959 <1:25:1 (2.5)  Knurl Solder Crimp  N/G
5.SMAMale Straightplug TC-200-SM 3190-612 <1.25:11 (8) Hex Solder Crimp SS/G
6.SMAMale ReversePolarity  TC-200-SM-RP 3190-327 <1.25:1 (2.5) Hex Solder Crimp SS/G
7.TNCMale StraightPlug TC-200-TMC 3190-240 <1.25:1 (2.5) Knurl Solder Clamp S/G
8.TNCFemale StraightJack TC-200-TF 3190-263 <1.25:1 (2.5) NA  Solder Crimp N/G

Length

in
1.7
1.1
1.5
1.5
1.0
1.0
1.7
1.3

Width Weight

(mm) in  (mm) b C)]

(43.2) (14.2)  0.045 (20.4)
(27.9) 045 (11.4) 0015 (6.8)
(38.1) 075 (19.1) 0.073 (33.1)
(380) 075 (19.1) 0.073 (33.1)
(254) 032 (81) 0015 (6.8)
(254) 032 (81) 0015 (6.8)
(432) 059 (15.0) 0.045 (20.4)
(33.0) 057 (14.5) 0.033 (15.0)

Hardware Accessories

GK-S200TT

Type

Ground Kit

Part Number
GK-S200TT

Stock Code Description

GK-S200TT Standard Ground
Kit (each)

Part Number
Crimp Tool CT-240/200/195/100
Deburr Tool DBT-U
Cutting Tool CCT-02

Replacement Blade

RB-02

Stock Code

3190-667

3192-001
3192-165
3192-166

Install Tools

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

*Finishmetals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel,A=Alballoy **VSWR specbased on 3footcable withaconnector pair

CT-240/200/
3190-667

DBT-U
3192-001
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Engineered Products:
FBT"-240

Flexible Low Loss High Power Communications Coax

Q
<
o
=
0
S

Ideal for...
» High Power Base Station Jumper Assemblies
¢ In-Building Plenum Feeder Runs
* Any High Power Low Loss RF cable application

Construction Specifications

Description Material
Inner Conductor Solid BC 0.051 (1.30)
Part Description Stock glelectcr;lc : LZ\V,V D<?:-n3|tyTPTFE 3.150 (:gl)
Part Number Application Jacket Color Code uter Con .uctor .um|num ape 195 (e
FBT-240 Indoor/Outdoor FEP Brown 54167 O e UIMEE] CEper e
Jacket Brown FEP 0.205 (5.21)

nvironmenta Mechanical Specifications

Performance Propert
it/ Performance Property Units (VS (metric)

Installation Temperature Range -67/+302 -55/+150

Storage Temperature Range -67/+302 -55/+150 Bend Radius: installation in. (mm) 1.0 (25.4)

Operating Temperature Range -67/+302 -55/+150 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 (13.1)
Outer Conductor ohms/1000ft (/km)  3.90 (12.8)
Voltage Withstand Volts DC 1500

Jacket Spark Volts RMS 5000

Peak Power kW 5.6
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Attenuation vs. Frequency (typical)

100
g8
<§ 10
1
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 1.4 1.8 3.1 3.7 54 7.6 9.9 10.9 11.5 12.9 15.1 20.0
Attenuation dB/100 m 4.5 5.8 101 122 176 25.0 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
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Engineered Products:

FBT-240
Flexible Low Loss High Power Communications Coax

Q
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1 2 3 4
. r —
—
L ] N
Vo 5 & . ¥ e €
| i
. \
TC-240-BMC TC-240-MUHF TC-240-NF-BH s TC-240-NMH
1008 3190-445 - 3190-419 3190-382
5 6 7 8
_ A - . - t 'ﬁ
.I ..--""'1 ¥ . W ‘\
v} ; T —y
TC-240-NMC o \
TC-240-SF-BH TC-240-SM--SS-X TC-240-SM-RA
3190-244 3190-824 3190-2898 3190-381
9 1 TC-240-FM-X
_ 1 G o LU -f"" " 4 4_1_r§‘ 3190-2891
‘ﬂf I ¥ %1
-~ - b a5 '.'. I. 3 ¥ I| -]
) ilJ'. G =
- -~ ht, .
s _ e ' L |
- TC-240-SM-RP S TC-240-TM TC-240-TM-RA
3190-326 3190-275 2 3190-604

N
ConneCtors Part Stock VSWR** Coupling CI:r?tZI;t C?a::gthlBrg:?' Length Width Weight
Interface Description Number Code Freq. (GHz) Nut  Attach Attach /Pin in (mm) in

1.BNC Male Straight Plug TC-240-BMC  3190-242 <1251 (2.5) Knurl  Solder Clamp S/G 1.7 (43) 056 (14.2) 0.040 (18.1)

2. Mini-UHF StraightPlug ~ TC-240-MUHF ~ 3190-445 <1.25:1 (25) Knurl  Solder Crimp N/G 11 (28) 045 (11.4) 0014 (6.4)

3.NFemale BulkheadJack  TC-240-NF-BH 3190-419 <125 (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 <1.25:11 (25) Hex  Solder Crimp N/S 15 (38) 0.75 (19.1) 0.086 (39.0)

5.NMale StraightPlug TC-240-NMC ~ 3190-244 <1251 (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 11 (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 10 (25) 0.32 (8.1) 0.016 (7.3)

8.SMAMale RightAngle TC-240-SM-RA  3190-381 <1.35:1 (6) Hex Solder Crimp SS/G 08 (20) 0.65 (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) 032 (8.1) 0016 (7.3)

10.TNCMale StraightPlug 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) 0014 (6.4)
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Hardware Accessories

Description

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

DBT-U
3190-001
CT-240/200/195/100
Install Tools 3190-667

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
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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

Part Description Stock

Jacket Color Code
FEP Brown 54168

Part Number
FBT-300

Application
Indoor/Outdoor

Environmental Specifications

Performance Property °F

-67/+302 -55/+150
-67/+302 -55/+150
-67/+302 -55/+150

Installation Temperature Range
Storage Temperature Range
Operating Temperature Range

Construction Specifications

Description Material In.

Inner Conductor Solid BC 0.063
Dielectric Low Density PTFE 0.190
Outer Conductor Aluminum Tape 0.196
Overall Braid Tinned Copper 0.225
Jacket Brown FEP 0.260

(1.60)

(4.83)
(4.98)
(5.72)
(6.60)

Mechanical Specifications

Performance Property

Bend Radius: installation
Bend Radius: repeated
Bending Moment
Weight

Tensile Strength

Flat Plate Crush

Units us
in. (mm) 1.3
in. (mm) 3
ft-Ib (N-m) 0.38
Ib/ft (kg/m) 0.065
Ib (kg) 120
Ib/in. (kg/mm) 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 us

% 76
NA 1.73
nS/ft (nS/m) 1.34
ohms 50
pF/ft (pF/m) 26.7

uH/ft (uH/m) 0.067

dB >90

ohms/1000ft (/km)  2.61
ohms/1000ft (/km)  2.21

Volts DC 2000
Volts RMS 5000
kW 10

(metric)

(4.40)

(87.6)
(0.22)

(8.6)
(7.3)
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Attenuation vs. Frequency (typical)

FBT-300

100.0
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Frequency (MHz)

Frequency (MHz) 30 50 150 220 450 900 1500 1800 2000 2500 3400 5800

Attenuation dB/100 ft 1.1 1.4 25 3.0 4.3 6.2 8.0 8.8 9.3 105 123 163
Attenuation dB/100 m 3.6 4.7 8.1 9.9 142 20.2 26.3 28.9 30.6 343 403 535
Avg. Power kW 344 267 153 126 087 0.61 0.47 0.43 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 i
M-.

t - Nt
N ?‘ \ﬂ ¢ ‘ﬁ*'#:{é-_,«'
= TC-300-SM TC-300-SF-BH e 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 Freg. (GHz)  Nut Attach Attach /Pin in (mm) in (mm) Ib (9)
1.SMAMale StraightPlug TC-300-SM 3190-501 <1.25:1 (2.5)  Hex Solder Crimp  SS/G 1.0 (25) 035 (89) 0.018 (8.2)
2.SMAFemale BulkheadJack 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)
3.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)

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

Hardware Accessories

Type Part Number Stock Code Description

Ground Kit ~ GK-S300TT GK-S300TT Standard Ground Kit
(each)

CT-400/300 - 3190-666

DBT-U
3192-001

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
Cutting Tool CCT-02 3192-165 Cable end flush cut tool CCT-02
Replacement Blade RB-02 3192-166 Replacement blade for cutting tool RR2.165
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Engineered Products:
FBT"-400

Flexible Low Loss High Power Communications

Ideal for...

* High Power Base Station Jumper Assemblies

¢ In-Building Plenum Feeder Runs

* Any High Power Low Loss RF cable application

Part Description Stock
Part Number Application Jacket Color Code
FBT-400 Indoor/Outdoor FEP Brown 54171

Environmental Specifications

Performance Propert °F

Installation Temperature Range -67/+302 -55/+150
Storage Temperature Range -67/+302 -55/+150
Operating Temperature Range -67/+302 -55/+150

// /jy

ﬂg,,/

Construction Specifications

Description Material

Inner Conductor Solid BCCAI 0.095 (2.41)
Dielectric Low Density PTFE 0.285 (7.24)
Outer Conductor Aluminum Tape 0.291 (7.39)
Overall Braid Tinned Copper 0.320 (8.13)
Jacket Brown FEP 0.370 (9.40)

Mechanical Specifications

Performance Property Units (VS (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
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FBT-400

Attenuation vs. Frequency (typical)
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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 23 3.0 5.3 6.4 9.2 131 171 18.8 19.9 22.4 26.3 35.0
Avg. Power kW 6.23 482 2.76 227 158 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

Q
Q
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m
S

TC-400-NMH-RA-D
3190-2293

S

TC-400-NF-PL

EZ-400-NMH-PL-D

3190-964

3190-602

TC-400-NMH-PL
3190-759

X

Connectors

Interface

Part

Description Number

Stock
Code

VSWR**
Freq. (GHz)

Finish*
Body
[Pin

Inner  Outer
Coupling Contact Contact
Nut Attach Attach

Length
in (mm)

Width Weight
in (mm) Ib ((¢)]

1. N Female Straight Jack ~ TC-400-NF-PL  3190-964 <1.25:1 (25)  NA Solder  Crimp  N/G (45)  0.66(16.8) 0.105 (47.6)
2. N Male Straight Plug EZ-400-NMH-PL-D  3190-602 <1.25:1 (25) 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 (25)  Hex Solder  Crimp S/G 15 (38) 0.89(22.6) 0.113 (51.3)
4. N Male Right Angle  TC-400-NMH-RA-D 31902293 <1.35:11 (6) Hex/Knurl  Solder Crimp  A/G 1.8 (46) 1.25(31.8) 0.130 (59.0)
i .
-
GK-S400T

Ground Kit

Part
Number

GK-S400T

Hardware Accessories

GK-S400T

Description
Standard Grounding Kit (each)

166
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CT-400/3

3190-

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~

Ideal for...
« High Power Base Station Jumper Assemblies
o In-Building Plenum Feeder Runs 7
 Any High Power Low Loss RF cable application 3/ '

Part Description Stock Construction Specifications
Part Number Application Jacket Color Code Description ECIE] 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 EOVIIRER ads (e
Storage Temperature Range -67/+302 -55/+150 - — n
Oper:ting Temperature R:nge -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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Attenuation vs. Frequency (typical)
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Frequency (MHz)

1800 2000 2500 3400 5800

Frequency (MHz) 150 220 450 900
Attenuation dB/100 ft 0.6 07 13 15 22 341 4.1 4.5 4.8 54 64 85

1500

17.6 209 279
0.57

14.8 15.7
1.08 1.03 0.91 0.77

Attenuation dB/100m 1.8 2.3 41 5.0 7.2 10.3 13.5
Avg. Power kW 8.90 6.88 394 324 224 156 1.20

Calculate Attenuation = (0.100255) e \/ 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

. TC-500-NMC-PL
3190-900

Inner Outer Finish*
VSWR** Coupling Contact Contact Body
Number Code Freq. (GHz)  Nut Attach Attach /Pin
Straight Plug TC-500-NMC-PL  3190-900 <1.25:1 (2.5) Hex Solder Clamp  S/G 241 (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

Connectors

Part Stock Length

in (mm)

Width Weight

Interface Description in (mm) b (g)

N Male

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

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

(800) TMS-COAX * www.timesmicrowave.com
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Engineered Products:
FBT"-600

Flexible Low Loss High Power Communicationc

Ideal 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

Part Number Application Jacket Color Material In. (mm)

Description

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 Ib (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)

(800) TMS-COAX ¢ www.timesmicrowave.com
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FBT-600

Attenuation vs. Frequency (typical)

10.0
g? 1.0
238
<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) » V 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-600
Flexible Low Loss High Power Communications Coax

1 ; y ‘P
l’ e Q’ — e | —
oy T 2
. — ‘ o - . L
~ -
’ TC-600-LCM-PL . EZ-600-NMH-PL-D % - TC-600-NMH-PL TC-600-NMC-

3190-1221

_' 1 3190-603 3190-760 3190-233
@€
w  TC-600-NMH-RA-D
3190-2427
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. LC Male Straight plug ~ TC-600-LCM-PL  3190-1221 <1251 (1) Hex Solder  Clamp N/S 31 (78.7) 162 (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 SIG 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 SIG 21 (53) 092 (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 18 (46.5) 1.62 (41.2) 0.185 (84.3)
3
@ <
o
GK-S600TT

Hardware Accessories

Part
Number Description
Ground Kit GK-S600TT GK-S600TT Standard Grounding Kit (each)
172

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



7F|' IMES microwave sysTems

cTy CT-600
3192-181 2102100
\‘ ‘ :
- 3
L]
CR-600

3190-831 Y1720 GST-600A
3190-203 3190-1051

3192-165

Part
Type Number
Crimp Tool CT-U
Crimp Tool CT-600
Crimp Dies Y1720
Crimp Rings CR-600
Deburr Tool DBT-U
Midspan Strip Tool GST-600A
Cutting Tool CCT-02

Replacement Blade RB-02

Install Tools

Stock
Code
3192-181
3192-170
3190-203
3190-831
3192-001
3190-1051
3192-165
3192-166

Description

Crimp handle (Dies Required)

Crimp tool for LMR-600 connectors

.610" hex dies

Crimp rings for TC/EZ-600 connectors (pkg of 10)
Removes center conductor rough edges

For ground strap attachment

Cable end flush cut tool

Replacement blade for cutting tool

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

174 (800) TMS-COAX ¢ www.timesmicrowave.com
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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 Size
(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 —)
600 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
- D: . 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

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



w
i
0
g
o
O
=
<
:

7Fr| M ES MICROWAVE SYSTEMS

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

Part Part Description

Color
Black
Black

Number
AA 9096
AA-9097

Application Jacket
T-RAD-600-PVC PVC
T-RAD-600-FR FRPE

44030
44031

onstruction ospecirications

Description Material In.

Inner Conductor Solid BCCAI 0.176 (4.47)
Dielectric Gas-Injected Foam Polyethylene 0.455 (11.56)
Inner Shield Bonded Aluminum Tape 0.458 (11.63)
Jacket See table above 0.530 (13.46)

Mechanical Specifications

Performance Property Units us (metric)

Bend Radius: installation in. (mm) 1.5 (38)
Bend Radius: repeated in. (mm) 6.0 (152.4)
Weight Ib/ft (kg/m) 0.09 (0.137)

Environmental Specifications

Performance Property °F

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

Loss & Coupling vs. Frequency (typical)

1

(22}
=)
db @ 6.5'

(db per 100 feet)

0
9
8
7
6 - =
5
4
3
2
1

=
| E I I I |50
150 450 900 1900 2400

Frequency (MHz)

Electrical Specifications

Performance Property Units us (EET)
Velocity of Propagation % 86

Dielectric Constant NA 1.35

Time Delay nS/ft (nS/m) 1.18 (3.87)
Impedance ohms 50

Voltage Withstand Volts DC 4000

Jacket Spark Volts RMS 6000

150 450 900 1900 2400
1.34 222 335 5.30 6.40
4.39 7.28 10.98 17.38 20.99

Frequency (MHz)

Attenuation dB/100 ft
Attenuation dB/100 m
Coupling Loss** dB 54 61 68 69 67

* Request T-RAD-600 connector data sheet and attachment instructions
** Coupling loss measured at 6.5 feet (2 meters) *** Patent applied for
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EZ-600-716M-X B o E§'§3°2'?1F7X
- 3190-2643 el i .
5 o |6
r
, - "n-"# i
rdh;.‘i. & . - J - 3
B .i"‘ - il
.u‘ﬂ-""’ | EZ-600-NF-BH Q L EZ-600-TM-X EZ-600-TM-RP EZ-600-TF-RP
Y 3190-3190-616 5 3190-2531 | 3100796 | 3190-797
9 10 . ) .
Special Crimp Ring
- ﬁ ‘;.f - part number 3192-038
' (TR-600) must be used on
EZ-600-UM o TR-600
L 3190-615 3192-038 all EZ style connectors

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

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

7. TNCMale Reverse Polarity EZ-600-TM-RP  3190-796 <1.25:1 (2.5)  Knurl SpringFinger Crimp A/G 2.2 (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 2.3 (58) 0.87 (22.0) 0.100 (45.4)
9. UHF Male StraightPlug EZ-600-UM 3190-615 <1.25:1 (2.5) Knurl SpringFinger Crimp S/G 1.7 (43)

10. Crimp Ring  Crimping TR-600 3192-038 Package of 50 pieces

11. Strip Tool Combination prep tool for TRAD-600 3192-197

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 (2.5)  Knurl SpringFinger Crimp S/G 1.7 (43) 0.59 (15.0) 0.112 (50.8)

( (

(

(

0.88 (224) 0.164 (74.4)

*Finishmetals: N=Nickel, S=Silver, G=Gold, SS=Stainless Steel, A=Alballoy “*VSWR specbased on 3 foot cable with a connector 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

w
-
e
g
($
O
<
<
:

Description Material In. 10 70
]
Inner Conductor Solid BCCAI 0.176 (4.47) 9 — 68
Dielectric Gas-Injected Foam Polyethylene 0.455 (11.56) 8 o 66
Inner Shield Bonded Aluminum Tape 0.458 (11.63) 64
Jacket Extruded PVC/PE 0.590 (14.98) 3 7
¢ A 62
- e = o 6 - = -
Mechanical Specifications S / 60 ©
Performance Property Units us (metric) 5 5 — : 58 %
-3
Bend Radius: installation in. (mm) 1.5 (38) = 4 _‘_/,./-/ ot o
Bend Radius: repeated in. (mm) 0.12 (-178) T 3 /r( 54
Weight Ib/ft (kg/m) 0.09 (0.137) 4 i
2[ 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
Voltage Withstand Volts DC 4000
ALl 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-800-NF-BH  3190-616 <1.25:1 (2.5) NA  Spring Finger Crimp S/G 24 (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.

1 L 2 4 EZ-600-NMH-RA-X | 4 pa
- J & 3190-2639 =
- - V % = g
. . ™ ” \ w I : - =
@ - ol (| g
EZ-600-716M-X T EZ-600-NMH-X \ . - EZ-600-NF-X
=~ 3190-2643 3190-2627 3190-2817
5 3 P 6 7
= —-— - ’
~ ly o i
1=
.'-'#“"* " EZ-600-NF-BH \‘J - EZ-600-TM-X EZ-600-TM-RP
e 3190-616 : 3190-2531 3190-796
8 9 _’ . . .
. —— [ amg Special Crimp Ring
L L o 1
, > - _uw A gy V part number 3192-038
E7 copiTERT W ol treoo | (TR-600) must be used on
3190-797 3190-615 3192-038 all EZ style connectors
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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

17
-
e
g
(&
(S
<
<
:

Part Description i .
Part No. Application Jacket Color D & (TG e (e e (el

AA-9298 T-RAD-900-PVC PVC Black 44042 5 75
AA-9630 T-RAD-900-FR FRPE Black 44046
Construction Specifications 4 P 70
Description Material In. —_
° H
Inner Conductor BC Tube 0.262 (6.65) e 3 —F - 65
Dielectric Gas-Injected Foam Polyethylene 0.680 (17.27) ‘8_ |1 z@"
Inner Shield Bonded Aluminum Tape 0.686 (17.42) g 2 & fm'ff 60 2
Jacket see table above 0.870 (22.10) % i _,,,.--"" °©
= |
Mechanical Specifications 1 ] &2
Performance Property Units (V] (metric)
Bend Radius: installation  in. (mm) 3.00 (76.2) 0 50
e SN E [EeEe e 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)
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 (EE) Coupling Loss** dB 58 62 69 72
Velocity of Propagation % &7 i oam oo o £tk oy T Font appl
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




4
7F|' IMES wmicrowave sysTeEms

w
i
0
g
o
O
=
<
:

1 2 3 EZ-900-716-MC-RA
$ 3190-614
o \
;!b H'Ts"z 900-716FC E.Z 900-716MC-2 -
Ile, -900- o i - EZ-900-78EIA-2
3190-334 3190-1641 3190-1282
5 6 g
F
1 o
v
EZ-900-NMC-2 . EZ-900-NFC-2
3190-1262 3190-1263

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) b ()]

1.7-16 DIN Female Straight Jack ~ EZ-900-716FC ~ 3190-334 <1.25:1 (2.5) NA PressFit Clamp  S/S 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 PressFit Clamp  S/S 20 (51) 144 (366) 0485 (220.0)
3.7-16 DIN Male RightAngle EZ-900-716-MC-RA 3190614 <1351 (25)  Hex PressFit Clamp  S/S 27 (89) 215 (55.0) 1.150 (521.)

4. 7/8 EIA Straight Plug ~ EZ-900-78EIA-2  3190-1282 <1.25:1 (2.5) NA PressFit Clamp  S/S 30 (76) 224 (569) 1013 (459.5)
5.N Male Straight Plug ~ EZ-900-NMC-2  3190-1262 <1.25:1 (6) Hex Press Fit Clamp  S/S 2.0 (51) 1.38 (35.1) 0.463 (210.0)
6.N Female  StraightJack  EZ900-NFC-2  3190-1263 <1.25:1 (6) NA PressFit Clamp  S/S 20 (51) 1.38 (35.1) 0443 (2009)

* 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
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Engineered Products:

SilverLine

Test Cables 1SO 9001 Certified

Coax Test Cables for:

o [igh Volume Production
Test Stations

o Research & Development
Labs

o Environmental & Temperalure
Test Chambers

e Replacement for OEM Test
Port Cables

s Field RF Testing

o Cellular Infrastructure
Site Testing
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SitverLine™ Test Cables ave cost effective, durable, high-
performance cable assemblies designed for use in a broad
range of st and interconnect applications. Fabricared from
rugged, solid FUFE dielecmic cable with stainless sieel
conneciors and a proven sirain veliel sistem, these cables
provide long life and excellent stability in applications
where thev are repeatedly Dexed and mared/unmaied
SilverLine™est cables are ideal for use in production, Geld
and laboratory wst environments. They are also economical
enough o be nsed as interconnects inrest systems,

Features & Benefits:

« Phase & Loss Stable

» Long Flex Life

« Triple Shielded Cable

« High Mating Cycle, Stainless Steel Connectors
et if the comector mitachament fafls within for months * Rugged, Solder-Clamp Attachment

i L Thi Tuiter ool : ; v
e o B o IS « Redundant, Long Life Strain Rellef Systemn
« ROHS Compliant

Time's Sivering” Product Guarantiee

Thimes il reguir’ o veplace vour Sifoerline test cable af ils

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




7F|' IMES wmicrowave sysTeEms

Engineered Products:

SilverlLine®

Armor (optional) Physical & Mechanical Specifications u
Inner Conductor 0.037 0.54 P
Jacket Outer Shield Dielectric 0.116 25 m
Innex Shigkd 0126 33
Interkayer 0,132 3K m
Intertayer Inner Shield Oular Shiakd 0.154 ag F
1 Jackel 0.195 455
H Armos (eptional) 0,450 11.50
Inmer Dietectric Weight [bs 4t (ki) Cable: 0,043 (0.054)  Armor: 0,066 (0,098) m
Conductor Armar Grush Resistance PG 1200 Tos. per inear inch - Stoct 1500 b per hnear indh
Bend Fades: minimuem 1 25 z
Cable Construction ™" Connector Fistention Ursimrrmsted & Ao P > 175 I - Stoel Aol > 300 s L
o Mating Lie Cycle OMA, SMA, Type N = 5000°
Inner Conductor: Solid silver plated copper clad sieel Teogh Tolornces 2210 or 0.75m, -0, 4050 (127mm) J
Dielectric: Solid FTFE = 21 or 0.75m, -0, +2% of keagih z
Shield: Silver plated copper flat ribbon braid Temperature Fange AT A5+ 1050 m
aluminum-polvimide @pe interkver 36 GA silver
plated copper braid (90% k) Electrical Specifications >
Jacket: Clear FEP 4 GHz B GHz 1BGHz | 765 GHz J
. BRG 1201 ||
Armor (Optional ):
VSWRMax  |LZ-16.DIN 1251 m
PVC Siyle: Steel wire reinforced, thick wall, high flex SMA, OMA, 3 5mm, 12001 1301 1.35:1
life clear PVC Type N, THE, Swept R 1301 oube R 155t )
Fmm | 1251 | 1851
Steel Style: 10095 coverage, square locked, galvanized Impedance 50 ohees
steel hose, high angle steel braid and TPR jacket Vielocity of Propagation 0%
Connectors Shielding Effectiveness =100 dB
Capacitance 20,4 piifl - 964 phimeter
* Passivated siainless steel finish Phase Stability +-2* through 18 GHz
(OMA coupling nut is nickel pled brass) {50,000 cycles)"** +1- 3 thiough 26.5 GHe
= QMA SureGrip™ conpling nut design Attenuation Max @ +77°F (+25°C)
Altenuation {GHz) dBS100 dB/ 100 m
* Captive contact 1 12 40
* Thick wall mrerface {SMA) 2 18 5
) ) G M 12
¢ Gold plated bervilinm copper conter coniacts 12 5 74
* PTFE dieleciric 13 68 ]
* Type N & SMA One Tum ™ (1 full rotat ¥ g 29 = G
ype N & SMA OneTum™ (1 full rotation to mate)  [Srerees requency Tormuia K1~ TP + (12N
* High wemperature Tmm K1 0348
* Knurl/hex conpli Ty N and TNC K2 10,0012
el hex coupling nue (Type N and TRC) Power Handling @ +77°F (225°C) (Sea Level) (Cable Only*")
¢ Precision grade 7-16G Power Handling {GHz) Walls {max.}
0.4 an
Connector Attachment/Strain Relief 1 53
¢ Rugged, solder-clamp o brasd, 175300 1 pull force, = oo
Addinonal cvimp system on armored version. 1; :T;
¢ Redundant triple lwver strin reliel system 18 &8
(Duial laver on armored version) 65 &

* SLA MLk & Tvpe I Aawatieet e of ¢ AbTaled Baque WIThih, PropeT car: A (IARINg of Eberae and maled
sontectar (8 wathin mal apec Raits, QIMAT AiDsm st [iRaga T ie, e and © sy,

= Connector conliguralion mey Rme cable s mbdy masimaos poect handling cagabilin.
sk oo Saberline VA data shoet for flex fom condatica,

" ptifications abeet o charige wathoul aofiee
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SilverLine® Test Cables
265 GHz SMA Male/SMA Male, 3 1t long)

Ordering Information

U = Unarmarad 11 {0.25m) minimum assembly length
A = Armored 2 ft (0.5m) minimum assembly length Feet: 0,501t increments
s-&mt.mmmmhumatuummmm mmmp.mn
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SilverlLine?®

Now there is a&lmﬂnc@Tntihhl:mﬂahlefuraimtmwappﬁmﬁnn:

+ SilverLine® for high volume production BRI 1esting

s SilverLine®- TG (TuffGrip) for cell site distance to Golt westing

¢ SilverLine™- LI* (Low PIM) for cell site Passive Intermodulation lesting

¢ SilverLine®™- VNA for 10 GHz R&D testing

* SilverLine™- SF (Super Flex) for more Oexibility

e SilverLine®™- XF (Exira Flex) for tight arcas and breadboard development
 SilverLine®- LL (Low Loss) 30% lower loss

« SilverLine™- DAS (Distributed Antenna System) for in-building wireless vadio testing
» SilverLine™-75 for 75 Ohm OEM replacement st port cables

* SilverLine=-TT for phase critical RF/microwave measurements

* SilverLine™-LPA Low PIM adapiers

Visit our website or contact your Times local representative for more information,

o B12 O —=f

Sweptr/a Type N

Swept r/a TNC
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OINCHICa LP (tow-PIM)

IS0 9001 Certified

Coax Test Cables for Passive
Intermodulation Testing

e Cellular Site Certification
* Troubleshooting
e Performance Analysis

* Antenna or Radio Equifrment
Pmdmtfqn ?iu.f

* Elliptica -n, Improves Grif Force
* Now 205 ‘hw_

, o
o mbroved Sire P
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SitverLine@LLP is the Frst wst cable specilically desygmed for feld
and production PIM Testung.  Unlike sundard corrugaied test
leads that experience rapid failures due 10 kinking and connec-
tor/cable mterlace breakage, Silverl ine™oL is steel armored. Ti
has a Large back shell and strain reliel wo protect the cabile o
connector interface against almost all possibilities for damage.
This robust design improves proddoet life and reduces the ocear-
retvce of Boulty test resulis,

SilverLine™.LP is ideal for use with Portable PIM analyzers in
field res l.pplln ations. 1t is also ideal for use with bench rop PIM
Amalvzers inoa lab or Gty p:ml:m tiom emvironment, o the
?!1 "’1 field this reliable, high quality test cable cuts costs by climinating
Fﬂﬂmm i i TS A 1 | the need o rebanld or re-termanate o test lead on sie or worsae,
cancel a test entirely. In the factory i saves Iabor by providing
+ Much easier t “' idle n raw corrugated cable

more accuvate and consistent resulis over a far longer produoc

= Better than -117dl .. . -.1 o] C be) Performance life. This reduces product rejects caused by faulty test leads,
||'|.~|:|I_Idﬂ$ a sal h-rg - Edaptﬂrﬁ In the uncertiim world of PIM, Siberl ine®.LP s an excellent

vatlue, reducing reocouring cosis,
* Low attenuation

« Rugged, du hIB. -a': ored design

€% Product Guarantes
.\'n'r'r.l]'.r.u.l'r“ LF o sovarvernded for e yerrr oot defocte
it worknee s fid o snteriends, Exeludes dumage from

mwerhending, inlerfaee weay, contamonation from dit or
afher i racaferacils, mEvies, chacsd oy
unnbfionzed disaurembly

Analyzer pecture courtesy of Anrntsu
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Silverline®-LP E
Steal, ?;‘E'—';c’::itm - vt Armar 0.59 14.99 m
armar
NRag S OuterCondeRn Niyeiohi: lbs/i (kgfm) Cable & Armor Combined: 0 258 (0.383) L
'( Armor Crush Resistance =>1200 |bs per linear inch
1 1 Bend Radlus (min} 75" i 180.5mm P
I i Mating Lile Cycle 1000
1 ] Sloraga Tamparature -40°%/+185"F -40%+85°C m
— ,s"l;# m’{x Diglectric Electrical Specifications z
Conductar N p FIM =117 dbm (-160 dbe) min. at rest®”
. |
e - P VSWHR (ret. loss) DC - 3 GHz| 1.25:1 (19db) typ. 1.35:1 (16.54db) max I
Impedance 30 Ohms
Velocity of Propagation Foam PE: 84% FTFE tape: 76% m
Cable Construction Shielding Effactivensss > -100db 1T
Fner Conductor: Solid copper clad aluminum Attenuation Max @ 77°F (+25°C)
Dielectric: Low density tape wrapped FITE or MHz dbA100 i db/100m >
foam polyethyvlene I
Shield: Helical corrugated copper 800 38 11.8 r—
Armor: Full, 100% interlocked spiral steel sheath 200 39 130 m
overlaid with steel, anti-torque braid. Waterproof, UV 1800 5.6 18.7
& abrasion resistant, Black TPE ourer jacke 1000 5.8 19.0
Connectors: 2100 6.2 201
* Body: Tri-Metal plared brass 3000 75 947
* Back Shell: Aluminum Pawer handling @77°F (+25°C) {Watts, Avy.){Sea Level) (Cable Only)
. MNew |".|y11.1|"|:1xl5' molded strain relief MH:z Walls (average)
* Walter resistam 800 045
Connedor Allschment: Soldered center contact & o0 795
shield. Attachment includes a ribbed, wedge clamp-
te-armor for the strongest, most robust retention 1800 460
svstem in the industry. 1500 A5
2100 430
3000 340
Specificalions sulyect Lo change witlont wice.
A beand new cable com have a breakan period of several himidred fleses.
*Achieving a high maring life cycle: **Best Practices for accurare PIM measurements:
» Inspect and clean interfaces frequently * Assure all inwerfaces are clean
* Flush with alcohol or swab to remove dirt, * Push on and hand tighten st lead
debris, and metal particles + Tighten with a calibrated torgue wrench
* Protect interface from damage * DO NOT use wrenches with “weth”

- . -
» Replace protective caps when not inoose #-117 10 -125 dbm variations are normal

+ If spikes ocour loosen and retighten one end

e Insrall sacrificial male/female low PIM adaprer ;
al a me

Keplice when needed
* Blow out interfaces with dry compressed air

* Flex as lintle as possible. DO NOT over-hend
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PIM Performance and Return Loss vs. Frequency

Typical PIM Performance (dbm)

=100.00
Port 1 Reverse IM Max (dBm)  -124.33
&1 (dBen) 430 Foy {diBen] 125.84
-110.00 m:‘gm e S Dov(6B) | 054
THI [MHz)  535.00
=120.00 THE [MHz) 260,00
B e
140,00
-150.00
=160.00
22 53 B4 115 14.0 17.7 208 238 270 a0 a3z
Time [Seconds]
Typical Return Loss (db)

Ordering Information

SilverLine, Steel armor, Low PIM

SLSLP

3 GHz

Kit contents:

Low PIM adapter kit PN: 660-0007EA

-76M76M-XX XXMK

K = Includes set of three low PIM adapters.
Omit for cable assembly only

Every 0.25 meter length from 1.5 meters

Example: -02.75M = 2.75m

188
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SilverLine®a'4\ ) et

ISO 9001 Certified

Vector Network Analyzer
Test Cables

¢ Vector Network Analyzer
Measurements

® Laboralory Use
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SilverLine=-VXNA is a precision test cable with
excellent loss, VEWR and phase/flexure stability,
Protected by a torque and crush resistant armaor,
SilverLine™-WNA test cables exhibit extraordinary
ruggedness comparable ro OEM supplicd test cables
bur ar a fraction of the cost, making them the ideal
choice for daily use in Factory and lab applications,

The braided PET onter jacket makes SilverLine ™
VNA easy to handle, non-conductive and improves
flexibility when compared to extruded jackeis. The
chrome plated metal back shell maintains the
integrity of the cable to connector interface and
allows lor easy handling.

Features & Benefits:

« 26.5 and 40 GHz options

* Low loss 40 GHz cables now available!
* Phase, Loss & VSWR stable

* High flex life

» Torgue and crush resistant stainless
stael armor

« Chrome plated strain rellef back shells
« ROHS Compliant

190 (800) TMS-COAX ¢ www.timesmicrowave.com
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SilverlLine®-VNA O
P —— Cuter Shield I: n
, ’ A
cable dacker & Ty e Shietd Outside Diamater Over Armor 0.43 108 L)
L} Arrnor Crush Resistance 1050 1bs par linear Inch
I 1 Interlayer Band Radius [min) 25" F
| I Connector Retention 150 Ibs
Inner J-"l: ,{.‘ ) _ Connector Mating Life {min)* 500 m
Conductor ¢ Dislectric ctrlcal SpocHicatic z
S’ VSWR Max. 26.5 GHz a0 GHz e
Cable Construction 3.5mm 1.35:1 ]
Inner Conduclor: 29mm &2.4 mm 1.45:1
Solid silver plated copper Impadance 50 ohms m
Yelocit i : i
. X _ |_],r of Pmp_agatmn 78% nominal m
Micro-porous PTFE Ghielding Effectiveness > 100 db
Capacitance 26 pt/ht >
Shield: F‘has:t.a Stahilit;r‘: +- 5 typical, +/- 10° max I
Memlized mpe interlayer and silver plated copper Amplituce Stability (max]”"* +-0.25 db —
round braids Feturn Loss Slability*~ betler than 1.5 db
Flex Lifa** 10,000 min, 25,000 typical ‘D
Jacket: ITF Attenuation, max @ 77° (25° C)
Frequency (GHz) dB/100 ft [dB/100 m}
Armior: 1 11 136)
100% coverage, non-interleaved, stainless steel 6 28 (92)
spiral sheath for crush resistance and caprured, 3 21 135
opposing force steel braid for torque resistance, (133)
PET monofilament varn outer cover 1o eliminae 13 51 (167)
conductivity and improve handling 56 63 (208)
) 40 82 {269)
’ Max Power Handling @ 77° F (25" C), sea level, (cable only)
= Instrurpent grade
Fraquency (Ghz) Watts
+ Passivated stainless sueel 1 115
+ Caplive Cenler contacis 6 450
At Nelhok s 0
Solder/clamp/ erimp. Prowective metal back shell 6 200
40 150

Serinfized, (lotiod frss aved VEWE dote sufpflied with every cobde
* S lrarions sekfect B change nrithond rotice,

*Hecuuimes mating conncchons 16 be clem and wathin mecbameal speafications. Calibrated torgue wvench regquired

*+*RF sahility and flex life are in accordance with the Nex rest method example on P23, Tt is for cables 4t or shorter, Langer cables may exhibir
different stability characteristics. A cahle will exhibit some instability when new, & very brief pericad of use ia requuived 1o alleviate cable component
siresses froan manufaciring sfler which the cable will “setile” and maintsn the values staed.
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40 GHz Flex Test (one full cycle)
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Ordering Information

SilverLing, Stzel Armar, VNA Style Feet: 0.5ft increments
Meters. 0.25m Inceements
o | Min length: 1.5/t (0.5 meters)

m "Lengths longer than 6t (2m) will have an extruded TPR outer
jacket replacing the PET weave lor improved durability.

First Connactor

192 (800) TMS-COAX ¢ www.timesmicrowave.com
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SilverLine®4%,\ /N7 Supreme™

Coaxial Test Cables (50 & 67 GHz ) IS0 9001 Ceriified
* Communications:
Inter-satellite, poini-to-point &
wireless HDMI
» Wafer Test:
Probe connections
* Electronic Warfare:
Targeting/tracking systems
¢ Research:

Component & subsystem development
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SilverLine@-VYNA Flex Supreme™ 50 & 67 GHz are
extremely flexible, very high [requency coax cable
assemblics designed for Vector Network Analveer
use, The high flexibility is ideal for use with small
ar delicate circultry. “Light™ armoring helps reduce
accidental damage without adding excess weight
and/or inhibiting fexibility. A Nomex™, abrasion
resistant ouler braid improves feel and handling
characteristics.

SilverLine®@-VXNA Flex Supreme™ 50 & 67 GHz are
also phase, amplitude & return loss stable over

many thousands of flexes when handled in accor-
dance with Times' recommendations,

Features & Benefits:

« Exiremely flexible

* Long flex lite

+ Torgue resistant outer armor
« Nomex® outer sleeve

» 2.4mm & 1.85 male and female connactors

ROHS Compliant
Nowmex iz a repisterad |rademark of Dupont
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SilverLine®-VNA Flex Supreme™ (50 & 67 GHz)

Physical & Mechanlical Specifications

Jackal Quter Shisld Qutside Diameter 0.308 7E

)
—
Min bend radius {max flex life) 1 (4} 25 (100} m
N Inner Shiekd Flex life (min)* 50,000 m
Itertayer J“ Crush Resistance (armored) 188 Ibs per linear inch F
b Dislactric Mating Life Cycle*~ 500
[ ] Temparaiure Range GU+184°F  -55%480°C m
E:T;Jm 4 pmor — ~ I z
- J“ VSWR Max LG SL8e
e 1.3:1 1.4:1 |
Cable Construction: Impedance 50 Ohms J
Faner Conductor: Valocity of Propagation 78% m
Solid silver plated copper., Shieldlng Effectiveness >100dB
e, ous PTEE. Capacitance 2890 ootin)_ L)
m;m“Jﬂ silver plawd copper fla siip. e e T +/-3 (+)- Bjdeg +-5 (+/-10)deg | >
Outer Shaeld: _ N Amplitude Stability +/- 0.12db +-0.15db -
Silver ]F:u|lr:|1]l;;|.-t.l copper round wire braid Attenuation, max @ T7°F (25°C) 50 Bhe 57 Gz —
m ’ dBt (m) dBift (m) m
Stainless sieel flar coil, staindess steel worgue resistant 1.04 [3.42) 1.98 [6.5)
wire braid, PVC jacker, Nomex™ abrasion resistant
sliave, Mg aflenueiion at any frecuency: (K1 Hohe) o (00 tichey K1 0670, K2 00126
Gmm ) . - Cable Power Handling S77°F {25°C) sea level, watts, (max)
T S - EIT—ET
18w 14w
“See SilverLine VNA 265 & 40 GHe data shioet for test details ur sontact oL
Tunes representative,

A brand new cabile can have a break-in [:-n-rimi of several hundres] Fleses,
While armeed, %0 % 67 GHz cabdes are senaichve microwave instruments, Small. Nexible caldes can easily be foeced beyond the recommended minimum bend radive. This
will likely degrade or desiroy ihe BE performance. All Nexille cables have 3 limited Dex life. Develop procedures that limit fexing. 2.4 and 1L35mm interfrces are delicae.
E#ap them meticuboasly clean and the center contics concenire within the outer contact. Us# 4 microacope 1o examing if necessary. DO NOT mare connéctors thatare
direy, suspecred of being damaged or autdde concenmric wlernces. Conneceoes must be aligned when mating. Misilignmens could damage the interfices and voids the
wirranmy. Test exquipament makers publish axoensive use and handling procedures on aheir web sies thar cover tse and other opics,

ALWATE:
Inapact ineerfaces hefore cvery mane. Clean §F needed n I'd Gl'l “g lﬂ'ﬂ l'ma‘l I on

Ceanily smare dhe coupling nur and fully chread with fingers first.
Every half foot or quarter

Hund :igjlu.m. T i a calibraced sorguee wrendh is used 3 Iks max,
-Limit use to experienced technicians. SilverLine Steel Armored, VNA

Cap connecion and swore cabiles separaely in & proseciive F.'Jg} mater. 2 ft {0.73) shortest,
COmTALneT {Nl'.'lm cover) 6 ft, (2m) longest.

-Reep aspare pair of cables reacly, just in case,

MEVER:

FU'?:E' the cable 1o bend beyond the recommended minimum
radins

Force tne conneciors. 1 any resstance @ el STOF and examine.
Baie vo another s,

Mhate conmecenrs thar are not aligned and eoncentric

-Pue gl or diey objeons in the Interface

SLSVXX-XOOOOK-XX XXX

F = Fest
M = Matar

Product oo be free from workmanship and marerials defece and

1o meest statel das sheet performance L a period of S0 days.
Fxcludes cable or connemor Interface damage from misse, abase,
rni..hmdllu-g_u mis-mating cutsile the daa shea recommendations.
Warranty chaims are subgect v6 factory anabsis and may include
anahes charges depending on lindings.

=himing lie requires hand dghiening ard Sor the simon wse of a calibwaeed weque wrench and clean
meeriaces tha are within the [EEE 287 precklon connector smandards,
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SilverLine®a%\ /-YareEr

Coaxial Test Cables I1SO K01 Certified

= Auiomolive:
Collision avoidance radar test

» Communications:
Point-to-point backhanl system fest
» Wafer Test:
Probe Connections
e Electronic Warfare:
Targeting/tracking systems.
Satellite testing
* Environmental:

Remaote atmosplieric sensing
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SilverLine™-VNA 110 GHz is an armored,
extremely high [requency coax cable assembly
designed for use where waveguide is impractical.

SilverLine™-VYNA 110 Gz now offers the user
working in these frequencies an alternative 1o the
limited selection of semi-rigid solutions offered by
current suppliers. Test technicians experienced

in the use and handling of traditional 110 GHz
£ producets will find Times' solution 1o be more than
Faan competitive for RF stabiliry and overall product
¥ W life.
o e
Phioto courtesy of Keysight Features & Benefits:

* Flaxible / rebendable

* Steel armored. torgue resistant
* Momex outer slegve
¢« 1.0mm male and female connectors

* ROHS Compliant
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SilverLine®-VNA (110 6Hz)

Armar Quter Shialkd Physilcal & Machanlcal Specifications
’,'F -
\ .

- Inner hiekd ; i
Cably kel iy Outside Diameter 0.18 4.8
1 Min Bend Radius {Rebendable) 0.40 {1.0) 10 {25)
b Interiayer Mating Lita Cycle 500
' Temperature Ra -65° C - +125° C
Inner - \ ;‘m, —
d Ciric "
Conductar . IRy 1.25:1 typical 1.40: max
e T Impedance 50 Ohms
_ Velocily of Propagalion T8%
faxils Comsruchion Shielding Effectivensss 100 dB
Inner Conductor: Capacilance 25.9 pilft (85pi/m)
Solid silver plated copper. Phasa Stability {over 2000 flexes’) +i- 1
Dialaciric: Time Delay 4. 2ns/m
Micra-porous PTFE Altenualion, max @ 77° (25° C)
Inmer Shicld: Fraguency (GHz) dB/m
Helically wound silver plated copper fat sirip. 50 10.76
- [ 13.06
Silver plated copper round wire braid. 84 14.19
9 15.24
Jacket: FTF 110 16,42
Commertors:
Armar: Stainless steel, Solder contact and braid. Additonal crimp o
Siainless steel fat coil, stainless steel wrgue resistant armor for added sirength and orsion resistance.
wire hraid, PVC jacker, nomex abrasion resistant L. Standard "nekasck” flex tedd. Contact Trmes for test detals.
sl ' : ’ A bramnd new' cable can hive @ breakdn period of several hundred flexes.

While armared, 110 GHz cables are sensitive micrawave instnimnents. Flexible cables am eamly be ferced besemd the reccmmended mimimnm bend rading, This
will likely degrade or destrey the RF performance. All flexible cables have a limited flex life. Dewelap procedures that limit flexing. 1.0mm interfaces are delicate.
Reep them mericnlansly clean and the conter contacts comeeniric within the suter contact. Vhe a miceeacope to examine if neceasary, DO NOT mate connee-
tors that e tirt].', nu'pu:'-:md of hu&ilwI dmnng\ed o outside concentric tolerances. Conneciors MUST hﬂ"ﬂli'!l.‘u."d wheen m:ling'. Hl.-uligumcnt will dzm.'lgt' ihe
mberfaces mad voadk the warrandy. Tesd eqpupanent makens publish exbensive use and bandhng procedures on ther welsates el cover ilese and other lopics.

-lispect mterfaces before every mate, Clean if needed.

Huﬂ# sdard the ;mlplhlg Tt l'ull:\. thresicl with fngers firsi - =

Had tightem, bul use o calilarsbed tergue wrench o Gighten, urde""g In'u matlnn

4 Iks max,

-Lirmit use to experienced techniciana, :

Cag commnectoms i store cables sepamately in o prodective SliverLing Steel Armarad

comtiner. {Nomex cover) Whola cantimaters

-k s of eables readdy, uat i .
eep A sprare pear of ea reachy, st in cose [?uﬂmm.-lﬁum hl"qh':l

NFEVER

-Farce I;'hu:' cable to bend 'Iw:,ond the vecomenended minimnm SLS.'J 1 1 D-xxxxxx-um
rackiug.

-Fur\tl-:l‘vm cotnmectors IF any resistanee s felt STOP and
ERAMITE.

Warrty

Proeduce 1o be free from workmanship and materials defects and
Lo meet stated data sheet perfonmance for & period of 90 davs,
Excludes cable or conmecior interfisce dbumage from risuse,
almse, mishamdlng o s mating culsiche e data sliee
recommendationa. Warranty claimns aee subject o factory
.u||,|l:|.|.'|.|.' and Ly s luds .u||,|l:|us l:|:|1|'g¢a ;I.:peqbdmg b l'mdmga

“himing |5 requires hand tgheendng and Sor the smice use of & calibmned wegoe weench and clean
meeriaces thar are within the [EEE 287 preckion connector smandards,
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SilverlLine®¥i ey,

ISC 900 Certified

Coaxial Test Cables,
* 75 Ol OEM veplacement

Lest port cables :
s CATV v

» Subscriber drofy frroducts, 75 Ohm
coax cable & conneclor
manifacturing
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SitverLine™.75 (Ohm) exhibits identical RF performance i

major st equipment maker's OEM cables ver with vastly
increased durability and ruggedness. That's becansse
SilverLine'™-75 uses the same robust, proven connector amach-
ment and stran relied ssstems tha ave made onr 50 Chm
version the first choice of demanding customers arounad the
world,

Fimes uses only the highest gquality, highest pertorming

connector and cable designs in all Silverline™ producs,
SilverLine™-75 tollows the same iradition.

Featuras & Benefits:

* Replaces Agient 11857 series and similar 75 Chm

Timmes nnll vepearr ow relece your Siloerlane i cabile ag| test port catles.

Hy ofion i i coniecaor atiachmeint Sanly within foir * Use with Agllenf, Rohde & Schwarz or other 75 Ohm
moniths of shapuient, This pearanber excledes bl o network analyzers

conmeclod srlerfioe dammnge from minse or abnise L
e e « Pracision stainless steel 75 Ohm Type N & F connectors

* Excaptional return loss
« Proven connactor attachment meathod
* ROHS Compliant

RES NAS-TE 75 1Y Viector Nefmonk Anafyey

Reproctcad Wil Premisiion, Courtesy of Rokdls & Sxhwan
Aplend ESDE1E FNA Saries Nahrork Aniyr

Comrigal Aptem Trchosfogier. ine. §7T1A1Y

Fiagdoxducd wilh Permisaisn, Courteny of Apienl Tecinalogs. nc
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SilverLine®-75

Mechanical Specifications

N
L
—
o Dimensions in mm P
Outside Diameter 0.195 4.95
Armor {optional) 0.450 11310 m
Minimum Bend Radius i 25 m
Conneclor Retention >175 Ibs (unarmored) 300 Ibs (armorad) P
Crush Resistance (armored) P 1200 |he inear in. Steed; 1500 [hs finsar in
Mating Life Cycle =3000* m
Temperature Range -87°/+ 287°F -55° [ +125°C
Electrical Specifications z
VEWR 1 Ghz 3 Ghz -
Max | F Type and Type N 1.11:1 (26 dB L) | 1.13:1 (24 dB AL} J
Impadance 75 Ohms
Cable Construction Velocity of Propagation 70% m
Funer Conductor: Solid silver plated copper clad steel | Shiglding Effectiveness >100 dB m
Dielectric: Solid PTFE Capacitance 19.2 plft (63pfim)
Shield: Silver-Plated Copper flat ribbon braid Attenuation, max @77°F (25°C) >
aluminum-polyimide ape interlaver 36 GA sitver-plated Frequency (Ghz) dB/A100f (dB/100 m) J
copper round braid (M%) 05 8.4 (27.5) =
Jadke: Clear FEP 1 12.2 (39.4) m
Amor: PVC and sweel options 2 17.9 (28.7)
PVC: Sieel reinforced, thick wall high flex life 3 22.7 (74.5)
clear PVC Cablz Power Handling @77°F (25°C) sea level, watts, {max)
TPER-Steel: 106000 coverage, square locked, galvanized Frequency Ghz
steel hose, high angle steel braid and TPR jacket 0.5 400
Commeetors: Captive contact, stainless steel construction 1 280
2 180
*Mating lile assumes the use of a calibrated torque 3 150
wrench, inerfaces are clean and within mil spec limits. A brand new cable can have 3 break-in period of *Speeijications subfec fo change withoud
sevtierdl hundred fexs nolice
U = unarmored Feet 0.5 H increments
A = PV armor Meters 0.25m increments

5 = Steel armaor

SLXT5-XOOXX-XX XXX

72 Ohm F=Feet, M=Metars
Connector Cocles 2 or 3 Characters

FM = F type male

FF = F lype lemale
NMT = Type N male
NFT = Type N female

(800) TMS-COAX ¢ www.timesmicrowave.com 199
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SiIverLine@ IT (TempTrack)

200

ISO K] Certified

Coaxial Test Cables For:
o RRF Testing From 0°C to +30°C

o Phase Critical RF/Micrawoauve
Measuremend

* Research and Develofrment

SilverLine®-I'T feawres solid TF-A™ dielectric. This
proprictary dielecwic exhibats smaller and more linear
phase change at normal ambient temperatures of

0 C 1o + 30° C, when compared o solid PTFE.
Although somewhat improved phase performance can
b achieved using foam, taped or spline diclectrics,
ruggedness is sacrificed and the phase performance
achieved is not as good as the SilverLing LT, The
graph below compares solid PTFE to solid TF-4™,

Time's Product Guaranies
Ties woull refuner or replace your SifoerLave Sl calble .
oy myitdan & the arnnector aftachmenl finds roithin four Features & Benefits
monthe of Shipment. ThU guaronler cclinde cabie or + Lass and Linsar Phase Change From 0P C o+ 30° C

evmuecior iplenfinee damage from msuse or ol

« Stainkess Stesl Connecions

* Ruggedized Cable/Connactor Interface
+ ROHS Compliant

(800) TMS-COAX ¢ www.timesmicrowave.com
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SilverLine®-TT

Mechanical Specifications

i
-
.r‘q‘"mr (optianal) Dimensions in mm h
Outside Diameter 0.185 405 m
Armor [npional) 0.450 11.50
Minimum Band Radius (wnarmondy 1 25 m
Cannector Retention >173 Ibs (unarmored) 300 |bs (armored) P
Crush Resistance [armored) 1500 Ibs per linear inch
Mating Life Cycle »5000~
Incraased Tamerature: . m
" (salald 32,000 & above) unanmorsd or ammonsd; G250 T 507 1E5T z
Electrical Specifications —
6 Ghz 18 Ghz
V,f.:i“ SMA Type N, TNC, Svept ria 12501 1.30:1 J
Cable Construction SMA rfa, Typa N, rfa 13001 1,351 m
Inner Condutor: Solid silver plated copper Impe@nme - L m
Dielectric: Solid TF-4™ 'l.l'ellnmlllg,r of Prnpagntmn 7R
Sheeld: Silver-plared copper flar ribbon braid Shleld.mg it e = S >
aluminume-polvimide ape inerlayer 36 GA silver-plated Capacitance 2.0 pift (35.1 plim) J
copper round braicd (90%k) Phese Stabilty ** #-2° through 18 GHz
P (50,000 cycles) _—
Jocket: Clear FEP
Armor: Optional Phase c:’l?anga from 0" to+30° G| 33 ppmideg G +/-10 ppmideg C m
Stael Style: 1 00% coverage, square locked, galvanized Attenuation, max G777 {25°C)
stee] hose, high angle steel braid and |1iR!'1 eI Frequency (Ghz) dB/100 ft (dB/100 m)
TPR jacket 1 12 (40
e : 2 18 (59
- Stainless steel constructon B 35 (113)
SMA and Tvpe N OneTurn™ opiions 12 53 (174}
18 5O (226)

* SMA and I}'pl:" M mating life asumes the wse of a calibrated m =g & i
tareque wrench, interfaces are clean and wahin mil spec Nits Cable Fower Handling &7 7°F (23°C) sea level, watts, (max)

Frequancy Ghz
#5ee SilverLane VNA data sheet for flex tesd conditions. A brand 1 444
new cable can bave a break-in period of several humdred flexes. 2 30
A brand mew cable can have a break-im period of [ 163
several hutidred flexes. 2 08
Sjpweci[Teations sndiic fo charge withosd nodice. B 13

Ordering Information

Teet 05 #ncrements
U = unagmaored SV suffic Swepd Right Angle = Mters  0.25m incremenls

ik = stesl armor |
el h F = Feel, M = Métors

SLXKTTXX- 000000 -XX. Connostor Codes 2 0t 3 GGG First Connestar

I SM = SMA made
AF o SN female
Cable Type SMI - SMA sight angle

TT=Ta
T = Temp Track M = Type N nele

Mxgmim Frequency NF = Type N bemale
06 = 6 Ghe MK = Type N right anghe
16 = 18 Ghe TM = THC male Sacomd Connectnr

e = THG female

(800) TMS-COAX ¢ www.timesmicrowave.com 201
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SilverLir}‘e@ SF (super Fiex)
SilverLine®

IS0 9 | (.'r']'fi:f.l-'r':f
Coaxial Test Cables For:

 [High volume production lest

slations 3
r'r'-
* Research and development labs

s Replacement for OEM lest cables

.’J
.1
® =

Silverd .':m-ﬁ-ﬂ[" (Super Flex)
SilverLine™-5F is approximarely 40% more flexible than
tradinonal SilverLine™. This is accomplished by replacing
the steel center conductor with copper and the FEP ouer
Jacket with polyurethane, SilverLine™-5F retains its bemnt
shape. Than is, the cable has memory,

Silverl .inrf%-l 1. (Low Loss)

SilverLine™-LL is a low loss version of traditional SilverLine,
Alomg with the SF changes above the solid core is replaced
with tape wrapped PTFE. Flesibaling is simalarly increased,
memory is introduced and the atennation is redoced by
approximately 0%,

i i 3 R
Both SilverLine™-8F and SilverLine™-LL use the robust,
proven connector atachment and stsan reliel systems that
have become so popular and snccessful with original
- ! L
SilverLine™,

- Product Giuiranies )
Taumes wall repuniv aof vefleace your Sifverline fest cnldle o Features & Benefits
s aprtson if the connector allackment funls anthin o

manths of shipment. This guarantes cccindes cdvle o = 40% More Flexible
eoaectar inkerface damage from misuse o o

* 30% Lower Loss (SilverLine®-LL Only)
= ldentical Proven Attachrment Method
* ROHS Compliant
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SilverLine®-SFsLL

Dimensions in mm
Cable Dutside Diameter 0195 4.95
il ] - N N
Jacket Ar.munr {opltional) 0.450 11.50
Minimum Bend Radius 1 25
Connector Ratention =125 s
Interlayer Crush Resistance [armored] 1200 1bs per lnear inch
Mating Life Gyl =5000°
Temperature Bange =67/ +185°F -55° | +B5°C
Innar Electrical Specifications
Candustor 4 Ghe 6 G 18 Gtz
So - VEWR BN 121
Cable Construction MEX JIMA, SMA. Type N. TNC, Swept r/a 1,251 1.30:1
. Solid sil lated C _ lsMA rfa, N /2. fmm 1.251 1.35:1
Fnner Conduclor: 5 silver plated copper T =0 Ohms

Dilectric: SilverLine-SF® (Super Flex); solid PTFE

SilverLine L% (Low Loss); ex fed tape wrapped Velocity of Propagation Super Fles: 70%  Low Loss: 76%
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FTFE Shielding Effectiveness =100 dB
Shield: Silver-plated copper fat ribbon braid Capacitance [F 204 pl{964p¥m) LL: 2.7 pift (BT 6 pt/mij
aluminum-polyimide tape interlaver 56 G silver-plated | Phass Sttty B
coppéer round braid (S0%k) (25,000 cycles)®* +-5* through 18 GHz
Jockst: Clear polyurethane Attenuation, max @77°F (25°C) Super Flex Low Loss
Armer. Opticnal Frequency (Ghz) dB/100 ft (dB8/100 m) o800 ft (dB 100 my
PVC Style: Steel reinforced, thick wall high flex life 1 12 {40 10 133)
clear PVOC 2 18 {55} 15 (49)
Steel Style: 100% coverage, square locked, galvanized i 4 g2 26 (BS)
steel hose, high angle sieel braid and TPR jacket 12 52 {174) Ll (121)
) ) ' . 16 o8 [224) 48 {150)
Connectors: Captive conact, sminless steel construction Cable Power Handling &77°F {26°C) sea level, walts, (max)
=aMA amd 'l‘rr.q- '] -;ml}- M.‘ll:ng life smsmmes the wee of 2 Ffﬂql.ﬂnﬁ'l' GIE sulmrr Hn Low I'H
cahbrated LoTEuLE WrEnc b, miterfaces are o] eam and withan milsprc 1 534
limies, 2 353 240
== See Mbverline VINA data sheet for Aex test condibions. A brand 5 180 130
new cable can have a break in pericd of several hundred flexes. 1 117 0
Sharifleatione sabjraf by ohe itk mais
‘MT oL & ;l o3 IIgV el LIl 15 Ea ?'u
Ordering Information
U = urai ol SV suli: Swepl Right Angle Fout 05 fincrements
A - PV armor Keters  0.25m incramints
5 = Stod armor F=tesat, M=Meters
SLIOCOCXICCOCOOOOCIOCKKX connestor Sodes 2 or 3 Characters
SM SMA male Firsl Gonmechn
Lab#aTypa SF = SMA lamals
5F = Super Hex S1T = SMA male oneTum™
LL = Low Loss SMA = SKIA right angle
NM = Typa N mala
Maximum Frequency MIT = Type N OneTmn™
x =4 ghz.:at.n: Iniy) NF = Typa K fomale
= G NMR = Type N right an
18 = 18 Ghz TOM = Tmm S
TM = THC made
It = THE femals
QMM = OMA mala ST T
A hrardd s cable can have a break-in perod of several undred flees
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7Fr| M ES MICROWAVE SYSTEMS

SilverLine ®1»).-SX.

Low PIM Test Leads for DAS Systems
and Component Testing
* Rugged Avmoved Construction For:
- Consistent Measurements
- Long Life

* Superior to Un-armored Corrugated
Test Leads

R

M ——=

SilverLine™.DAS is specilically designed Tor stable, low
PIM performance and to withstand the Oéexing tha
ocours when testing indoor DAS systems in tight spaces,
It Teatures steel armor 1o resist over-hending anid a
highly robust strain veliel. Both contribute 1o long
product life and consistent, repeatable measurements,

i i a . . o . -
SilverLine™-DAS is available with 7-16 DIN and Type N
connectors, 1 is suitable for use with the laest gener
o of portable feld PIM analyzers,

Features & Benefits

* Won't kink like cormugated cable

+ Better than -117 dbm {-140 dbc) performance*
+ Low aftenuation

* RoHS compliant

*Cablo at resl or in molion
Portable Analyzer pictue couresy of Kanhes

204 (800) TMS-COAX ¢ www.timesmicrowave.com
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SilverLine®-DAS
Sl T Moo S

Armor Jecket " - P
\ ,/ Dimensions in mm m
/ Armor 0.48 12.0
Armar Crush Resistance =600 Ibs. per linear inch m
Minimurn Band Radius 4.5 115
Length Tolerances +&% of lengih F
Starage Tem perature -A0° [ +185°F -A0C [ +A50
Inner Elestrical Specifications m
Conductor \H\ Passive Imtermodulation {min) | -117 dbm (-160 dbe) al rest or In mation
Dialectric VSWE (ret. loss) DC -3 Ghz 1.25:1 (19db) typ. 1.35:1 (36,54 cibh ma z
Impedance 50 Ohms -
Cable Construction Yelocity of Propagation Foam PE: §4% PTFE tape: 76% J
Inner Condudor: Solid copper clad aluminum SllEkqu; Eflectiveness >-1ﬂDdFr m
Lhelectrie: Lo density tape wrapped PTFE or foam Eap@mlallm — 24.2 pii 79.4 plimeler
polyethylene Attenuation, max @77°F [+25°C) m
Shield: Helical corrugand copper Frequency (Mhz) dB/100 ft (dB/100 m)
Armor: Full, 100% non-interleaved spiral sieel sheath. ﬁg :: {:1133‘;]; >
Warerproof, UV and abrasion resistant, Black TPE
oter jacker 1800 8.2 t_Zﬁ.Q] J
o 1800 (X [E -
Connectors: Low PIM, Tri-Metal plated brass 2100 9 120.2) m
Connegtor Attachment: Fully soldered center contact S0 oe (326}
and shield. Auachment incluces a three layer, glue | Power Hﬂl'lﬂlh‘ig_ﬁ??"r‘ (+25°C) {Walts, avarage) !SH Level !ﬂaule Dﬂlg
lined, heat activated sleeving with progressive Mhz Walls {average)
flexibility B00 350
To Achisve High Mating Life: 00 400
# Inapect and clean interfaces frequently 1800 27
# Flush with alcohol or swab o remove dirt, 1900 260
dehris, and meal particles 2100 230
* Protect interface from damage 3000 10

+ Replace protective caps when not in use

. e flraticee sl fe chengr enlhos! rodice.
+ Inazll sacrificial male/female low PIM adaper

Ordering Information

Best Practices For Accurate PIM Measurements: For the most accurate measurement res.iis |imit langth to 2,75 meters
* Assure all inerfaces are clean Silvarline Sted R T Tr—
* Push on and hand tighten rest lead Armar, DAS ——— Mbateds: 025 m Increamsnts
* Tighten with a calibrated torgue wrench 430 shortest kngah}
* DO NOT use wrenches with “teeth”™
* 117 o -125 dbm variations are normal Sl ChAG
SLSDAS0I-XXHNKK- XXX

* If spikes oocur loosen and redghen one end
at a time

T = Fett, M = Malirs

* Blow out interfaces with dry compressed air Fraquency
* Flex as lole as possible, DO NOT over-bend 0 (M Gonnector Godes, 2 0r 3 Characlers
First Gonnector
MM = Typa N Malie *
TEM = 7-16 Mala Sepoid Gormesi

& lran resy calbile can hate 2 biak-in pegiond of
searal hundred Beoes,

(800) TMS-COAX ¢ www.timesmicrowave.com 205
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Engineered Products:

SilverLine®

Coaxial Test Cables
* 365 Smaller Diameter

ISO 01T Certified

* Improved Flexibility
o BRI Stable With Mexure
o Triple Shielded, 18 GHz Operation

* Linear Phase Change From
0° te 30°C

* Injection-Molded Strain Relief
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SilverLine™-XF was designed for testing delicate compo-
nents such as exposed RF areuis with edge launch con-
nectors, Thin, lghiweighe and Dexille this coax makes
handling P'C boards casy yer does not compromise RF
stability and isolation, Using Times" proprietary TF-4

diclectric SilverLineT-XF goes one step further, exhibit-

ing linear phase change from 0°C to +30°C (see graph),
:ﬁ:mgﬂmﬂmllmﬂf SilverLine®-XF uses the same robusi, pruﬂ-nxc'unm't'tur
Lot i STy attachment system that has made SitverLine® the pre-
ferred choice in RE test lals evenowhere, A new injec-
tion=molded strain reliel system designed o mach the
cable’s Hexibility assures the cable will bend rghtly ban
not fail premanurely behind the connecror,
H'rum -| Ef
— |
» Popular Lengths & Configurations in Stock i e
{visit timesmicrowave.com/silverline-products/) | BESPRESSHES I L=
E =
-
-l
s

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




S 2]
7F|' IMES microwave systems [ I
Engineered Products: J
. . J
SilverLine®-XF O
Mechanical Specifications
Dimensions in mim F
Outside Diametar 0.150 3.80 m
ch:t Chuler Shisld Min'!mun] Bend Radius 0.75 19
Mating Life Cycle >5000° m
Tem parature Range 554850 (HT = +125TC)
Intertayer nner Shiekd Electrical Specifications P
VSWR through 18 GHz 1.30:1 typ. 1.35:1 max
Impedance 30 Ohmes m
nner  _— Dislectric Velocity of Propagation 70% z
Conductor Shielding Effectivensss -100 d8
Capacitance 263 pf®t 944 pfim) _—
Cable Construction {75,000 eycles) 40* @ 10 Gtz
Inener Comductor: Solid silver-plated copper clad steel Attenuation, max @77F (25°C) m
[ A — Frequency (GHz) dBA0D ft {dB/100 m} m
1 16 (52)
Shiefd: Silver-plated copper dat ribbon braid. aluminum- 2 24 (79 >
polyimide @ape nterlayer, silver-plated copper round (5 43 (141} I
wire braid, (WEEk) 12 [7] 1210}
|
Jacket: Clear polvarethane (1T version = FEP) 18 81 (257)
Altenuation at any Trequency Sormala: 0 49655" 1 + 0.0007589" 1 (f=freq in MHz) m
Commactors;

- Stainless steel
= Solder/Clamp atachmem

= Captive contact constrction

L Maning life assumes the use of a calibraned [T wrench,
inverfaces are clean and within mil specs limits.

** Phase stability data 1AW Times" phaseflex test critena as demonstrated above

Specificalions subfeel fo change without notece, A bwand new cable can have a braak-in period of several hundred flaves
Ordering Information
Omit for pobyurethane jackel version _
SibverLine HT = FEF higgh temperature vssion Fest 0.5 fl increments
Unarmared — Mefers  0.25m inceements
EXiraFlx [ FeFeet, Meheters
SLUXFXX18- XX XKX
06 = 6 GHz -|_ Conngcior Codes, 2 Characters First Connactor
18 = 18 GHz 9: =$Mhmalel
. A Second Conneclor

(800) TMS-COAX ¢ www.timesmicrowave.com 207
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Engineered Products:

SilverLine®{82J:

DIN, Mini-DIN & Type N for PIM [ Re)WTR & [\V Ws¥e (o o) (=7 - SRARELICRRUUIE

Sensitive Systems

o Cellular or Wireless
e Tower or in-butlding
* Production or laboratory
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3191-331 3191-332
= W@
@ f
SilverLine™- LPA low PIM adapters exhibit exceptional PIM
3191-376 « 3191-377 performance in any cellular or wireless frequeney range
Ee -
limes uses only the most rabust designs for long product
lifer regardless of the environment. All product is ] 00%
tested and individually packaged prior 1o shipping,
_ 3191-394 3191-395
3191-378 || 3181-379
—
3191-3%96 3191-397
W
3191-380 3191381 s
T - = .
Two 45° Configurations!
3197-382 3191-387

208 (800) TMS-COAX ¢ www.timesmicrowave.com
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Engineered Products:

SilverlLine®-LPA

Bosly and Couping Nut Trl-metal plabed brass
Gonber Contacl ol on Silver Paled
| Mating Lifs S min®
Tempatalure Fangs =0 G o W85G
Electrical Specifications
Frequaney, Max All straighl conliygmations AE* or righl anghe
i he Mihy
Impedanc: 0 Chimrs
VAWH, Max Al straight confiqurations A5" o right angle
10T {3 Ghey 12:1 (& Ghe) 1261
PIM® (M3} - 15 dibm 4/~ 3 dfim (7 x 43 dBm caevars)
DK or H-N CHRAMM, 28 4.1 40" o0 night angle
Insagtion Loss, Max (dif) s all 47 condy's
3 0.10 (05 R
B iz 0,12 Rk L)

*Interlaces must be clsan and propar torque forces applied
A brand new cable can have a break-in period of several hungred fiees,

Ordering Information
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' ' Kit Designatar Kit Designatar
3181-331 = 7-16 femala bulled A 3181411 = 4.1/9.5 famaleType N famals 4]
3181-322 = 7-16 male/fernale right angle B 3181-412 = 4.1/9.5 femaleType N male P
3191-376 = 7-16 mals bull c 3161-413 = 4.1/9.5 maleType N femals Q
3191-377 = T-16 malefemale D 3191414 = 4.1/9.5 maleType H male R
3191-37T8 = 7-16 malaType N mak E 3181-415 = 4,310 lemala7-16 femalke s
3181-379 = 7-16 maleTyps N female F 3181416 = 4.310 mal7-16 temale T
3191-380 = 7-16 femaleType N femake G 3191-417 = 4310 femaleType N make u
3191-381 = 7-1G fermalaType N make H 3181-418 = 4310 maleType N male v
3191-382 = 7-16 malefernale 45° I 3161-419 = 4105 lemala7-16 rmale w
3191-367 = 7-16 femalafemale 45° J 3191430 = 4.1/9.5 mala/7-16 male X
3191-384 = 4.1/9.5 mala/7-16 famale K 3191421 = 4370 famakeT-16 male Y
3181-385 = 4.1/9.5 lamala7-16 Tamake L 3181-422 = 4310 mak/Type N 12mala Fi
3191-396 = Type N maleType N male M
3181-397 = Type N famaleTypa N fermals ]
Standard {small) S#verLina Adapter Kits: {Hard case with foam insart conlaining saven adaplers)
GE0-0234: Comairns one sach A, D, E F G, Hand1
660-0235: Contalns one each A, 0.8, H, |, Kand L S L \
660-0236: Confains ons sach A, C. M, T, W, ¥ and Z LA R
Custom (Large} SliverLine Adapter Kits: (Hard case with Toam_ 10 piacas min, 20 rraof (me of four 45° of r/a's combinad)
SLK-XXXXX ... (insert designator from above In alphabelical order (20 max) . Duplicats designators accaplable)

(800) TMS-COAX ¢ www.timesmicrowave.com 209




7Fr| M ES MICROWAVE SYSTEMS

Engineered Products:

SilverLine®

Coax Test

For Wireless System Testing:

e (el Site Anlenna
& Cable Sweep Test

o Troubleshooting
o {F Maintenance
o [Geld RI Tesi
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SilverLing ' -TG IWE'} test cables are designed for
sweep testing cellular infrastruciure site cables and antennas,
lis unigue leatures were designed by Geld echnicians for field
technicians.

'|'1|[H:'|'i|:|<“*l' emplovs a hefiy handgrip ai the system end o
better withstand the vigors of feld work. It meels the demands
of repeated mating and unmating to cell tower cables with
connectors that may have degraded from exposure,

The robust hand grip allows the user 10 apply as much
Shortened Grip : TESiSIANCE A8 necessary :ul|'.||'n]h'|.']}- torgue the system cable .

connector, while preventing excess torgue {from being applicd
1o the high performance test cable. A proper connection may
now be made quickly with a single wrench,

TufiGrip® test cables are double steel armored and anti-
torqueing, vel they are completely fexible. All connectors are
srainless steel for thonsands of mating cveles

f'rm'mm@ Repediermrmi Crnarmnter
T 1l repay or veploce yoor SilverLine-J1G best Features & Benefits:

citble at ir oprion If the comnacior altachmeni falk * RF stable with flexure for accurate meosuraments
wrllein o voure of Ahigwermt, e fuckes cabde or

commarfar interfinee dawmage frem sine or ol * Rugged construction for long life In field use

« = 50,000 flex life cable for added assurance

« High fragquency opearation 1o meaet fulure needs
* Parmanently aftached heavy duly protective caps
+ NEW short grip oplion

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




Engineered Products:

SilverLine®-TG

Cable Construction
Inner Condudlor: Solid silver plited copper clad stecl
Drielectric: Solid FTFE
Shigld:  Silver-plated copper at ribbon braid
Aluminum-Polvimide ape interbayer 30 GA silver-
plated copper round braid (909 k)

Jacket: Clear FEP

Armor: Full, 1HFS non-interleaved spiral steel sheath
overlaid with captured, opposing-force structure for
antitorgque resistance, Waterpfoof, UV resistant,
black TPR outer jacket

Connectors
+ Passivaned siainless steel finish
& Capiive contact
* Precision grade conneciors
# 716 male includes retactable coupling nut with

Times exclusive OneTum™ Fast mating feature
* RKnurl/hex Tvpe N coupling nut

Connector Atlachment

* System sicle: 'I'ul](i-rir.tIE (patented)
* Analveer side: solder/clamp/crimp
SLSNN-NMXOOUXU XXM
O = 6 G T
18 =18 GHz (NFG onlhv)

Meters

01.50=15m
(3,00 = 3,00 m
05,00 = 5.0 m

NAL = Type N male

S= Short grip (N femake onby)
NFG = N fernale TuflGrip®
TFG = 7-10 female TullGrp*

TME = Fe16-male TufPGrp® with
OmneTurm™ reracable coupling r

Shorlened Grip

7F|' IMES wmicrowave sysTeEms

TuffGrip*

Dimengions in mm
Armored 0.0 0.430 10.92
Minimum Bend Radius 250 635
Connector Retention = 290 |bs.

Armor Crush Resistance = 1200 Ibs. per linear inch
Mating Life Cycle » 5,000"

Flex Life = 50,000"*
Temperature Range -G7°+221°F -55°/+105°C

Impedanc 50 ohms
Velocity of Propagation 70 %
Shiglding Effectivanass >100 dB
Capacitance 29.4 it = 95.4 pfim
E'é‘.’f’i-s.?ﬁi‘.'f%" 1807 reverse bends) EEE ll E EHH§ I;-' 3(}:
B GHz 18 GHz
VSWR Max Type N 1.201 1.3501
7-16 1.25:1
Attenuation Max @ +77°F (+25°C)
Frequency (GHz) dBM100 ft dBA100 m
1.0 12 40
20 18 58
6.0 34 112
18.0 68 224
Power Handling & +77°F (+25°C) (Sea Level) (Cable Only®*)
Frequancy {GHz) Watts (max.)
1 539
2 363
] 180
18 aa

S e ——T —p—

Ausmn M war of @ rofibrated P wrech, Prer core ond cluming of imbeiacy, aved il cemmactor & wathin wl e Sl

=5 M rmm treed i o b e s

S gt ony et iy T bl avienbly mhima o bl ol 0
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212

Inm -F ’ ex 1SO 9001 Certified

High Performance, Low Loss
In-The-Box RF Interconnects

* Low loss improves perfoarmance

Infra-Flex™ is an in-the-box intercannact solution,
A true, flaxible coax It can be used os an alternative
to 0.141" diameter copper semi-rigld, fin-soaked

Feukses & Bonefits: braid cable or other similar sized solid PTFE diglectic

cables. Intra-Flex™ exhibits approximately 12% lower
attenuation compared to 0,141° sized coax. Used

* Broid design maintains shielding as a substitute for semiigid coax, Intra-FHex™
when flexed and bent elminates the need for custom-formed configura-

True flexible cable simplifies and

aases installation

fions dedicated to a specific location within the
systern. It also eliminates the time and cost to
develop drawings depicting the shape. Used asa

Eliminates solder joint failures substitute for tin-sooked braid cable, Infra-Flex™

Buy as Assemblies or

assamblies eliminate failures from crocked solder

Cable and Connactors joints.

shorf Lead Time

Infra-Flex™ may also be substituted where RG 58,
RG142, RE223 and RG4A00 are used. It exhibits 36%
fo 51% improverment in maxinmum attenuation, and
achieves 25dB to 50dB better shielding than these
RG cables. Intro-Aex™ may be repeatediy flexed
withaut return loss performance degradation or
shortening the products life cycle due to mechani-
cal failure

(800) TMS-COAX ¢ www.timesmicrowave.com
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Intra-Flex™ Specifications:

Physical & Mechanical Specifications

Diglectric Dimensions in mm I
Dutside Diameter 019 495 o
Certer Ouler Shield Weight per 1kft (305m) 40 |bs 1B kg m
Minimum Bend Radius 02 5
Prefarrad Band Radius 05 13 z
Inner Shield  Fijumber of Bends* min radivs: < 10 preferred radius: < 25
Operating Temperature 407G to + B5'C z
Connector Retention > 15 |bs = 6.8 ky
Tunnhalinrl Method Solder center, crimp braid o
Length Tolerances (< 2.0°, 06m)Y  -0,+0.4 0,410 o
Electrical Specifications
Cable Construction VSR (max through 3 Ghz) 1.25:1 m
Impadance 50 Ohms m
Center Conductor: Bare Copper, 0.044" Vielocity of Propagation B%
(112 mm Shielding Effectiveness >80 48 =
Dielectric: Foam PE Capacitance 24.3 pFift = 79.70 pFimeter z
Inner Shield: Silver Plated Copper Flat Ribbon |Ageniation max @ +77°F (125°0)
! 5 [ ]
Braid 0.126 [3_5’3 mmj MHz) dBA00 Tt dBA100 m
Outer Shield: 36GA Tinned .+ Round 150 12 (EE]
Wire Braid, 90%k 0.148" 450 7.3 239
(3.76 mm) 00 10.3 338
Jacket: Black PVC 0.195" (4.95 mm) o o =L
3000 194 636
Max attenuation, any frequency: (033404 x yf Fgha) + (0.000364 » Fghz)
Connector Attenuation, max Straight Right Angle
{Intludes attachment mismatch) {0.1 x ' Fghz) {0.15 x /Fghz)
Power Handling**
Connector Construction (Mihz) TT°F (25°C) 104°F (40°C)
150 590 480
* Body: Nickel Flated Brass 450 30 270
 Center Pin: Gold Plated 500 240 190
2000 160 130
* Diclectric: FTFE 2400 140 110
3000 126 105

®Aesnimer a siagle focalion om Wb coble it repeaiadly fexed, ond 3 Ghs operalion.

¥ e deel

Spocifications subject o charnge sithout natie

All Intra-Flex™ cable assemblies ave 100% RF tested for VSWR and insertion loss,

(800) TMS-COAX * www.timesmicrowave.com
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Cable Assembly Ordering Information
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Connector Ordering Information:

i REASEREG
8 (12 2 UL
— T J [
13.70 L J—
441 ‘ Recommended 246
Mounting Hole
Type N Female Bulkhead SMA Right Angle Type N Right Angle Type N Female 4-Hole Flange

3190-2430 3190-2112 3190-2425 ‘ 3190-2213

Recommended
Mounting Hole

Type N Male SMA Male BNG Male SMA Female Bulkhead
3190-2349 3190-2214 3190-2429 3190-2428

*Dimensions in millimeters
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Cable Ordering Information:
Number: Ml 55026
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LMR-S Ww. 150 9001 Certified

New 50 Ohan Low Loss.
Low PIM Coaxial Cables

® Seamiess Thin Wall Alwmenum
Chieter

free
inates Risk of Seqm
e
10 % REF Shielded
® [asy to Attach Connectors
{ PIM Performanes
[ -1 70 el B¢
o Low VSWR and Atlenueation

& Tools and Accessories Avairlalle

LMR-SW396
LMR-SW540

LME-SW 50 Ohin low loss coaxial cabiles employ a thin wall,
sezvmbess aluminum outer conductor which resulis inoan exeeptional
combination of low loss, light weight and flexibiling. Superior in
electrical IH'J'I! srmmanee fo corrugaied o e aliles with easily Felid
installed connectors and hghter weight, LMB-SW cable also

prowides significant cost savings.

LME-SW cables are the perfect solution for PIM-sensitve instally-
tioms such as full duplex ransmission lines and codocated sites.
They are suitable for shor o medivm height wower runs and
flexible enough o be used as jumper cables for both indoor and
otdoor applications up 1o 5.8 GH:

The high quality contecuors are userdriendly and provide
excellent and reliahle performance when insmalled with the casy-to-
nse cable prep toals, Tvpical PIM performance berter than =170 dBe
can be achieved consistently,. Grounding kits, hangers and other
installation accessories are also available.

Features:

- Low Loss

= Low PIM

- Chnstanding Connector Retention Strength
= Type W and 716 DIN Connectors Available
- Easy Handling

= 1O e Warranity
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LMR-SW™

ket Physical Specifications LMR-SW396 LMR-SW540
Owerall Diameter:in (mm) 0.450 (11.4) 0.610 (15.5)
Bend Radius: in (mm) 2.00 {31} 3.00 (76}
Bending Moment: ft-Ibs (N-m) 2.0 (2.71) 6.3 (8.80)
Tenzile Strength b (Kg) 220 (39.8) 375 (170)
Flat Plate Grush Strength: 1bf (kgl) &5 (43) ] (40)
Weight: Ibs 1000 1 (Ivkm) 70 104} 138 {205)
Environmental Specifications
Instaltation Temperature Range *F/°C -4/ +185 (-40 | +83)
Storage Temperature Range *F~C -40 / +185 [-40 | +85)
Quter Conductar Dinticric Operating Temperature Range °FFC -4 / #185 (-40 [ +85)

Electrical Specifications

Cable Consiruction
Velocity of Propagation: % B7 88
Inner Conduetor: Copper Clad Impedance: Ohms 50 +/- 1 50 +- 1
Aluimniaviaim
o Capacitance: pFiit (pFim) 242 pFft (782 pFim) | 23.1pFt (75.80F/m)
Dielectric: Foamed Polyethylene Inductance: pHAt (uH/m) 0.058 pHAt (0.19 pHim|D.058 pH/M (0.19 pHim)
Onter Conductor: Seamless Alwminum ShiE-'leil'IQ Effectiveness: dB -100 =100
Tubs -
Jacket: Fodvethylene, Outdoor, Black Passive Intermodulation (PIM): dBc < -170 < -170
Center Conductor DG Resistance: Dhms/ 1000 ftikm) 0.82 (269 0.42  (1.38)
Shield DC Resistance: Obams'1000 & (k) 0.85 (2.79) 0.63  (2.07)
Attenuation & Average Powoar & MHz (dBA0OR) (BA00m]) (KW | 4B 100 (B0 m) (W)
a0 0.51 1.7 576 | 0.36 1.2 8.35
&0 .66 22 444 | 047 1.5 6.44
150 1.16 38 252 | 0.83 27 367
200 1.34 a4 216 | 0.96 31 316
300 1.66 5.5 175 | 1.18 348 2.56
400 1.94 6.4 150 | 1.37 45 an
450 206 6.8 141 | 146 48 207
an0 3.00 9.8 0a7 | 2.1 [i%:] 1.44
1800 4.41 145 066 | 306 100 099
1900 4.55 149 064 [ 315 103 096
2500 5152 175 054 | 367 120 04a2
3500 647 212 045 | 443 145 068
4900 7.90 259 036|536 176 056
5800 8.74 287 033|590 194 05
Connectors
N Male EZ-5W356-NMG EZ-SW540-NMC
N Female EZ-SW396-NFC E2-5W540-NFC
716 Din Male EZ-SW306-716MC EZ-EW540-T16MC
716 Din Famale EZ-5W396-716FC EZ-SW540-T16FC

Connector Installation Tools

TK-SW3S6EZ TK-SW54062

Ground Kits

Exact Fit Ground Kits GH-5540TT
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T ————

SPP-250-LLFL, SPP-375LLPL, SPP-300-LLPL 30 Ohm lw loss,

* Asailable in any regquired connector configuration and length
* Large selection of standard configurations for quick defivery
* Check invenory an SiockCheck on our website
o Ansibable connector interfaces: SMA, N, 7-16 DIN,
4.1/9.5 munu DIN, 4.5/ 1000 DIN
o 100% wested for static and dynmamic PIM, VEWR and inserion loss

* Serial marker band inchodes PIM, VESWER & 1L test data which s
retamed and accessible on the Times website

\

= 10 vear Times Microwave warraniy

SPP250NMNM1.0M
Fvpical VSWR & Insertion Loss Irnamic PIM Test Results
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SPP™ Coaxial Cables

Jackist Physical Specifications SPP-250-L1LPL SPP-375LLPL SPP-500-LLPL

Innér Conducton Jacdel: FEP, DI in{mm) 0,480 1y | oam (07 | 0500 (134}
Ouiler Gonductor: Gorregated Copper Tube; D0 infmm) 0,250 ] .80 [ua] 0472 [12.1}
Diglecdric: | 0 FTFE C0: infmm) 0150 (4.5} 0785 (7.1} 0,370 (fdy
F N\ Canter Gonduetor: O0: in{mmj ] (1.7} .10 (2.7} 0,145 2.5}
I 4 |Bend Radivs, infmm) 1,25 (32 1.38 (35} 1.5 {38}
i g |Rencing Moment f Ibs {N m) [ (1.0} 1.4 [ 20 {2 4}
1 I Tensile Stoenglh: 16 (b 150 {58.7) 175 (9.5 210 (84.5)
1 N 100 (1.8} 100 (1.8} 110 {2.0)
\ 7 65 115 124} 200 (LD
uter Bonduc - - Instalation Fempsaralues Rangs "GCF AEAI00 (SBTV30ET) PRS00 (G730 FAGAA00 (B30
fer Londeclon Dielsctnic Storange Temperature Range “C/°F BER00 BTAIBET) PRS00 GTIHD0F) A0 {67
paraling Temperalure Rangas “CFF S6L00  CBTAHGERT FERGPE0 -GT0307) F5RAP00 (BT 030
Cable Consiruction Electrical Specifications
','::Ilu:iI'_, il PI-IpN_ﬂ“I-I'I L4 6% FE% 6%
""‘"E’“mﬂ . | mpedanci: Ohms 50 (s 0 Chms 50 Ohms
o PP RO LIYL: Solul buare copper I panitane pRil (pFm) T 0 B2) 7Th B | e o
« SFPENOLLPL: BCOAI Inclisetance: pHUt (utim) 0067 (0,27} 0067 (022 | o6 {0.73)
Shieloing E el oess: db > 1060 > 100 100
Dielectric: Expanded FTFE Gentar Gonductor DG Hesstanee: (s, 1000 1/ikm} 3.0 (8,54} 1340 {4,216 0.5 [ERL]
Conductor Sexm welded tiliiull'lr.j Fresaslaner O ames 000 11 fJom) 2 I'.lﬂ 16 O6) .52 |"-i.!-"li-b 1,00k [l
corrugated copper nibe Atteriuation & Average Power i MHz ABADO I (BI00m) Ky [dBI00R GB00m] Ky | JBHOR R0 K
Jacket: FEP A0 AR (125 10125 {B4) 2123 (74} 263
70K 40 {158) 0B322 (106) 167|288 (9.3} 2.07
850 53 {174y 0Ty I6 (17 1500132 {104} 167
1900 LN {266} 0ATIE5  (181) 05749 (161} 1.20
2100 B 11y odsl58  (191) osHs2 (170 1.14
EH 9.0 {295y 043671 (2001) 08754 (179 1.08
2400 9.3 {301y 04263 (205) 08556 (183}F 1.05
00 134 (444)  026(83  (307) 05784 (27 5) 070
G800 14.8 (AR} 026(103 (338) 05392 (303) 0DA3
Connectors (solder body) (Connectors with BLK suffix
Ly TEEPERHEF [0S P o TA-LF TC-SPP500-NMHLP
H Rl St raght {AI00-FLIEL K [HD0-2051BLK]) {31 AR K)
- To- ST 2o T T LF
M Whals Fighl Anghy {A100-2B3LK) B i
H Fernale LT g TGPP3 M LP [FEr e
U e (3150 H06R K} {341 00-301 1R K}
« Jumpers available in any length |4 Famae Buled mlz;]im! 5;‘5 ml:iﬂ:l -
with most popular connector - -
. [ R AT [ L= TR YT T2 S ek L
combinations 7-15 DIN Mabi Straight {0 A ) [N R K {1 A ]
. " T orPZar T P EEEETenT =Y
= iBwawve VEX files available at F-15 DI T slldlﬂl'l £ 3190 - 2NPELEy G TR -
wwvw iBwave com ] inht A TEPPaSd TIS R - -
T-16 DIN Male Right Angle 10 FHEL Y
— . o SITrnh ST
EMA Male: Shiaight 190204 HLK) = =
" T SPPo ShALE
SMA Male Right Angl [A190- 300681 K) " -
415 mind DIM Kbale Stralght m;!;i::ﬁn:‘:ﬁ:au} - -
A.1/.5 mini DIN Right Angle " .“[Un:.;:;:‘m'ﬂ::a o - -
- TCoPPE= A8 L TGS reAn43 a-LP]
A3A0.0 DIN Mabe Straight (M i1 4BLE} [3100.62118LK)
TC-SPFESD-I31005-LP - -
4.3 ,/10.0 DIN Male Straight (Snap-on) {31 G601 BLE)
1G-5PFE0-A3100-HA LP ~ _
A3 7100 DIN Mak: Fight Angle {1 GG TSHO0LK)
TC-SPP2 0431 0F-LP
A 100 [N hremale Straght L3 D06 19T K} - "
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SPP™ Coaxial Cables

Smart Part Number Key for SPP Low PIM Jumpers

Cable Size Lenath (2 or 3 Characters)
250 = SPP250-LLPL (YY.Y or Y.Y)
215 = SPPeTS-LLPL Feet. 0.5increments only
500 = SPPSDO-LLPL Melers: 0.5 increments only

SPPXXXYYYXXXYY.YX

AV

F=Feet M= Meters

ex. SPP250NMNMR2 OM Eirsl
(M Mala to H Male right anglo, 2 mainrs) g I E I {2 or 3 Chﬂlﬂ(:tﬂlﬁl Conneclor
T DF = THE DIN Female
Electrical:
+ Insertion Loss not 1o exceed g;ﬁ_' ;22 g:: E;::;ale bulkhead
1.1 % published attenuation + 2 x 0.15dB n
(1.1xp ) DMR = 7/16 DIN Male right angle
+WVEWR L] NF = M Female
Maximum of 1.25:1 upto 3 GHz MFE = M Female bulkhead
Maximum of 1.35:1 up to & GHz MM = M Male
MNMR = M Male right angle
. M = M I
PIM; (measured using two +43 dBm carriers) gﬂﬂ= Etﬂ: ::: ight angle
* Mg < -160dBe (slalic and dynamic) 41M = 4,1/9.5 mini DIMN Male !
« IM3. SMA's < -155dBc (slalic and dynamic) 41R= 4.1/2.5 mini DIN Maleright angle | . ¥ ,
43F= 43100 DIN Female Conneclnr
- IM3. QMA's < -140dBc (static only) 43M= 4.3/10.0 DIN Male e
435= 4,300 DIN male (snag-on)
43R= 4 3100 DIN male right angle

Many assembly configurations are available from stock.
Refer to the on-fine StockCheck for specific configurations.
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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
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-

IS0 9001 Certified

SPrr256, 8PO-375, SPO-500 50 Okm low loss, lowe PIM
- cable assemblies

= Avadlable in any requared connector confguation and length
* Large selection of standard configurations for guick delivery
# Chieck inventory at StockCheck on our websige

. tl[HI‘Jr’ testedl Tor stadic amel dvnamie PIM, VEWR and inscriion
[P

# Serial marker Band includes PIM, VEWE andd 1L test daea
which is retained and accessible an the Times websine

* 10 vear Tumes Microwave warmanty

LOM
Ivpacal VEWR Dyviamic PIM Test Resulis

[T
iaim

&
L

|fa
| 1['3

|
B L L LR NI AL
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SPO™ Coaxial Cables

Cable Construction

Inner Conductor:

* SO 2R SHed bare copper
* SPORATE: ROCAL

* SPO500: BOCAL

Dielectric Foam Molyethyens

Dhuter Conductor: 3emn welded
cormugated copper ube

Jaeket: UV andd sunbight resistim black
polveihiylene

Physical Specifications SPD-250 SPO-375 SPO-500
Jackst: Extruded Polyothndens: O0: nimm) .20 (7.7} 0425 frogy | oses {153.4)
Outer Conducton: Cornugated Copper Tube: DD: infmm] | 02540 (6.5 02530 A | 0472 {1213
[edectric: Foam PE; OO infmim) 0,150 14,8 Lk (.13 0300 {9.4)
Cenler Gonduetor: Sclid BGGAL 00 infmm) 0075 (1.9} 0110 28y | 0142 {3.5)
e Fadims: in{mm) 1.0 (] 1.7 [ile}] 20 51}
Rending Momnt: it-1bs (H-m} 184 (2.5} 208 8) ] [4.4)
T B e eyl b (R} 150 (G020 175 [T9.5) 210 {55.5)
Hal Flate Gaush Strengtiv Ivin {ko'mm) 10 (1.0} 100 {18) 110 @.0)
‘Widghi: 1bes/ 1000 1 (k) Al {67 kL] 120 140 21
Environmental Specifications
Installation Temgearature Hangs “FEG 2B a4 T 2l
H1|u.|!’: I|=||||'-|u||l|: Ii.'lll_iu: i - il B - F T -t G0
Operating Temperature Bange 70 Al B ST ANl 0
Electrical Specifications
Velocity of Propagation: %= &4 il 4
Impadianes: Hms Sl e fi
Capacitance: piMt (pfhim) .2 (794} 23 [T9.7) 252 {B2.7)
Inductance: p HA {ubm) 0A1 0200y | 081 (0200 | 063 0. 205)
Slwebding Fiectvenass: db 100 >0 ER ]
Germtir Gonductor DG Resistance: Ohma"1 000 IWkm) .00 (5,84} 1.30 (.25 | 052 {270
Shivd G Pessistance: Obens/1000 1t (m) 200 (B30, 152 [4.50) 1.00 {228
Afenuation & Averags Power & Milr GO0 (A100m) KW R IOOR el00m) WA |0RT00E 00m) Y
450 4.1 (133 10|28 mr 2N e (Fd) 243
] 3.1 (7)) am |38 (11.5) 167 |28 2.1 207
Halh ad (8.0 07 s (s 150 |31 02 18!
1500 Mg 202y 0AT|aD  (n0p 0 |48 (15T7) 120
2100 e (ME 0464 0y 082 |52 AT 114
2300 9.9 25 04Me7 (0 087 |56 (184) 102
2400 1.1 (1) 0Ar|ens  (226) 085 |57 (187 145
A% 150 0.2 0200i05H (344) 087 |56 BE) DBTO
S0 165 (B0 026111s (A0 052 108 {:351]] 63

Conneclors (sclder body) (connectors with BLK suffix packed 100 pieces per bulk pack)

H Maie Straighl ICSAEst-bHP | Te-sPoazs-NLe | TC-SPORO0-NM-LP
- E3100 SEOBLK) (90-GOIBLKD | 3190 BOMELK]
TC-S0250 NI Rl L | T SPO075- HM A | TG SPOs00 NN Fus P
M Mate flight Angle EHS0-G055ALK] {190-GOGTRLK) [HB0-GOCEER] K)
N Fermglie ISP RN P [C=APLEA e M- L P AP 0-NE=L P
' FHI90 SEADLE) {2190-60600LK) | (3190-6005BLK)
. fageak 1C-3P0A0- S RH P TC-RPOATS-T16MELIP | TE-5P0GM F1EM- 1P
18 DK KMale Sliaichl
raigh (190 SFEBLY {2190 6062BLK} | (3190 BOBSELK)

. TC-SP0CS0- BN AP | TC- S0 TIEM-FA- LY TC-SPO0Fs Ta R LIP
716 DIN Mabe Flchi anghe B100-5608L) B190B0B4ELIY Pt —.
P16 N F 58 " 1G-SR L0 A1R-F-L P | TC-SPEY - 7F16E- 1P | 1G-5P0000- F18E-L 1

3 N Famuala Stragh 1190 5O57BLK) 90605 ID LK) INH-BOGTELK
SMA b Straight "l:ﬂ;*'u‘f‘;ij;:}‘ﬁ' WA Hin

* Jumpers available in any length with most popular connector combinations
* i[Bwave VEX files available at www.iBwave com

(800) TMS-COAX * www.timesmicrowave.com
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SPO™ Coaxial Cables

mart Part Number Key for Low PIM Jumper

Cable Size
Length (2 OR 3 characters)
280 = SPO250
375 = 5PO3T75 w
500 = SPOS00 Feel. 0.5 incremenls only
Melers: 0.5 increments anly

SPOXXXYYYXXXYY.YX

F=Feel M= Melers

ex. SPOZEONNMNMEZ OM
M Male 1o M Male rght angle, 2 metara}

Electrical: Connector Codes (2 or 3 Characters)
+ Inserlion Loss should nol exceed Firsl
1.1 x published allenualion + 2 x 0.15dB) OF = 7/16 DIN Female Connectar

« VSWR DFB = 716 DIN Female bulkhead

Maximum of 1.25:1 up lo 3 GHz DM = THME DIN Male

Maximum of 1.35.1 up lo 6 GHz DMR = 7116 DIN Male righl angle

— MNF = M Female
PIM: (measured using two +43 dBm carriers) :Eﬂﬂ = z ::T'B"E bulkhead
s | ! f = ale
My. = -160dBc (stalic and dynamic) NMR = N Male right angle
+ IM3. SMA's < -155dBe (stalic and dynamic) 5M = SMA Male Y
41M = 4.1/2.5 mini CIN Male Second

* M. QMAs < -140dBc (slalic only) Conneclar

Many assembly configurations are available from stock.
Refer to the on-line StockCheck for specific configurations.
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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, WaaiV

ISO 9001 Certified

SPE25(0, SPF-373, SPF-500 50 Ohm low Loss, low PIM cable
axsemblies

= Availuble in any required connector configuraton and
length

* Large selection of sandard configurations for gquick
delwery

¢ Check inventory at StockCheck on oar welbsite

& 100% rested for static and dymaomie PIM, VSWE and
insertion liss

& Serial marker band includes PIM, VEWR amid 11 west dam
which s retamed and aceessilile on the Times welsite

* 10 vear Times Microwave warranty

Tipical VSWR SPFISONMNM ] O Drmamic PIM Test Resulis

i OE R RERFRORE

226
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SPF™ Coaxial Cables
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Inrwer Gonduchor

Ouer Conductor

D etric

Cable Comstruciion

Inner Conducton:
® SPEES0 Solid ee copper
® SPF3GD BOCAL
& SPE-RML RGCAL

Dielectric: Fosm Polyeihsleme

Omuter Conducior: Semn welded
corrugared copper mbe

Jacket: 17V amd sunbight resstmt

bkick farme retardaesi, mon I|.'|J-.|-g'r||.

polyrthylene

Physical Specifications

Environmental SpeciHications

SPF-250 SPF-375 SPF-500
Jivckal: Fatrinched Pobyathrgbane; O0: in{mm) 0 300 .7 0425 {104) 0525 [13.4)
Chlea Cosducbor r.'.mm_}n.:.l I':npplu T, QI i|||:||||||:| 0250 {63} 0380 9 ﬂ:l [V T [1? 1}
[Melectric: Foam PE:OD: m{mm) 0.1%0 4.5 0,285 {r.1 030 (9.4)
Center Comductor: Solid RRCAL 00 in{mm) 0005 1.5 0110 (=] i, 147 {15)
Bzl Ml ir|-'l||l||] 10 [ 1.7 |:?ﬂ'| 20 |'L5r1:|
Bending Moment: fi-lbs (N-m} 1.4 {2.5) 2.07 2] 3.25 1.4
il = Strendgih: Ib (kigk 150 {68.2) 175 {7945 210 [95.5)
Flal Phaliz Grozsh Streenglh: Do {kegmin) 100 {18 100 1) 110 {20
Weight: |bs,1000 i (kg & (L] Fi: 120 140 210y

Electrical Specifications

Installation Temperatre Hangs “FC 25e50C Feliri 25T
Stowage Temps:rature Ranoa *FG 7 #B5T TOfBE 7085
maliw Tamparalura Fanga *F™G A0E5G A0/ RE A0 5T

H Ml Etraight

TC-SPO250-NM-LP

Vebocity of Fropagakon: % 1 3 1
Impisdance: Ohms 5 Sl 5
Capacitance: phAt [piim) 242 (7.4} 241 {757} 257 2.7
Irwfusctanii, g (il 01 e T [LEE I (il A5E)
Shielding Fllecliveness: oft A L] L] A L]
aiber Domchachon D0 Hesislamos, (himsA000 1I-'|;l;r||'| X0 6 By 130 {458 o8 |;'(' il
Skl DG Fressstan: Chmes 000 1 fim) 200 (6.5} 1.52 {4.58) 1.00 ()
Attenuation & Average Fower & MHZ AEO0 T (G100 B [oR000 ERNa0m Y | o000 G100 WY
450 4.1 nasy wmfze @y anfzz g3 26
70 51 (7. om|as (s 1EF|Fa By rOT
850 5T (57 073 as  gF8 15030 (102 187
1900 an (7 04T| 6o (er) 0s7l|as (157 120
2100 94 (30.8) 04% 64 {10y osrls2 (1T 104
il 9.9 (¥ 0867 @y 07|56 [184) 108
240 0.1 {331y 042 | go (@26 0Bh AT (1B 108
AN 154 492y 02B110% (M4 0|96 (35 000
S0 162 (#0026 16 3800 osz108 (358 063

Connectors (solder body) | connectors with BLK suffix packed 100 pleces per bulk pack)

TC-EPONTE-NRELP

TC-SPOG00-HM-1 P

FHIG-G1R2E LK)

H 90-GOSTHE LK) (2 550 5 HRLKY {20 G00EBL K}
" TC-SPO2R0-MM-RA-LP [TC-SPOATE- M- RA-L P TC-SP0600-NI-RA:- | P
H Mali: Rigl ¥
Hals Rigt A CH190-BO55R1| K (1 B0 BOB ALK [HSO-B0BGEI K}
U Fornale TCSPONAP | TCSPOBTHRFLP | T0-SPOGO0-NF-LP
[H190-50546 LK) PD0-IEDBLEY | (380 6005BLK)
N e TCSUZa0 TIGNELP | TC-SP0RT5- 7160 L | TC-SPOa00-T1GHI-LP,
716 DIM Male Straight e Q190 B0SZRLK) | (3190 606661K)
R . TC-SPOX0-TI6M PA-LP | TC-SPERS- 716K RA-LP| ToSHE P L
T-16 DIN Ml Rig 3
N o Angle M B0-GOSIHE LK) H S0-G0GEARLEY {1590 GOGARL K}
- - TC-5PORER-TI6F-1LP | TC-SPOATETI6FLP | TC-SPOS0-T16F-1F
T-16 DIN Femal Straight [H80-B57E LK (M B-BOG3BLE) (S1E0-G06TBL K
SMA Male Straigh 0-SPPZS0-SM-L P A A

* 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

(800) TMS-COAX * www.timesmicrowave.com
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SPI'™ Coaxial Cables

Smart Part Number Key for Low PIM Jumpers

Cable Size
950 = SPEZ50 Length (2 OR 3 characters)
375 = SPFaT5 w
500 = SPF500 Feet: 0.5 increments only
Melers: 0.5 increments only

SPEXXXYYYXXXYY.YX

L F=Feet M= Meters

ex. SPF2E0NMMNMREZ 00
(W Kiada to M Mala Aght angle, 2 melars)
Electrical:
+ Inserticn Loss should not exceed Connector Codes (2 or 3 Characters) )
{1.1 x published allenuation + 2 x 0.15dB) . Flfstln
onnecior
+ VEWR DF = 716 DIN Female
Waximum of 1.25.1 up 1o 3 GHz DFEB = 7116 DIN Female bulkhead
Maximum of 1357 up o 6 GHz DM = TI16 DIN Male
DMR = 7116 DIN Male right angle
. . — MF = N Femnale
PIM: (measured using two +43 dBm carriers) NFE = N Female bulkhead
* IM 5. = -1680dBc (slalic and dynamic) MM = M Male
. e o : NMR = M Male right angle
M. SMA's < -155dBce (static and dynamic) M = SMA Male 1
* IM5. OMA's < -140dBc (slalic anly) 4IM = 4.1/8.5 mini DIN Male Second
' Conneclor
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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” supertlexible
SPF-375 3/8” supertlexible
SPF-500 1/2” supertlexible

(800) TMS-COAX * www.timesmicrowave.com 229
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TFT™

Low PIM CoaxicifGelsiics

YV, IS0 9001 Certified

TFTH01 (0.265") & TFT-402 (0.160%) 50 Ohm low PIM cable
assemblies

= Available i any required connector configuration and length

* Large selecnon of standard confignratnons for quick deliverys

= Check inventory at StockCheck on our website

* Available comnector interfaces: SMA, N, 7-16 DIN, L1795,
1.3/ 1000 mim DIN

® 100% tested for static and dwmamic PIM, VEWR and inserion
lisss

= Marker band includes Serial Number PIM, VSWR & IL est daa
which is retained and accessible on the Times website

& L0 vear warranty

Typical VSWR TFT401 NMMNMS 0M Irvamiae PIM Test Resulis

1] TFT-VSWR

il 10 B 8 b i ottt ol |

[Saitbosoniaie  monooomu|
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TFT™ Low PIM Coaxial Cables

Physical Specifications TFT-401 TFT-402
Outer Braid
o |"' . AR Drawing Number: AA-11410 AA-1 1408
Laaiy s
Dimansions: in [mmm} in (i)
Center Conductor 0.0641 1.688 0.0 092
[edecrnic: 0.208 5.28 0113 287
| Shaedd: 0.218 5,53 0121 307
S Comter Duter Braxd: 0.240 E.DE 0.138 351
Condumtor Jackel 0260 B.13 Die0 406
) Mechanical Specifications
Bend Radius; 125 .75 0750 1905
Center Conductor: Silver plated copper Weight 78 IhsA000 ft 31 IsM1000 fi
Dielectric: Taped FTFE
SF::H: ﬁﬁ\?:l;llle-ll flat bl Operating Temperaturs Range *CrF -55 10 +15(0° -55 10 +150° C
Onster Braid: Silver placed copper z z
Jarket: Blue FEP Electrical Specifications
Valocily of Propagation: % 7% TRY%
Conneclors Impedance: Mhms 50 Ohms 50 Ohms
Low PIM connectors are availabde with Capacitance: pFiTt {pFim) #8.2 piit 26.7 pim
interfaces of M, SMA, 716 DIN, 4.1,/95 Shielding Effectiveness: d A0 dB -B0 dB
i DN el 057 10.0 mied DN, Pleass Hominal Attenuation: dBA00 f {100m) (Power kW)
comsult Times Microwave Systoms with —
; P ! 450 MHz 48 (158} 085 |74 (24.2) 045
VOUR FeUireniens, 200 MHz 6 |,2'2 2} 075 a9 130.3# 0.36
850 MHz [ (222} 068 | 102 (335 033
Cable Assemblies 1900 MHz 105 (34) 044 | 154 (504 022
TFT™ cabde assemblies of standand conlig 2100 MHz 114 (363) 041 [ 162 531 02
uration are pvailable in siock, and are fac- 2300 MHz M6 (383 039 | 169 (556 020
vory tested for dynansbe and sade FIM, 1L 2400 MHzr 118 (381} 038 [173 (5680 019
ared VEWR. o sdcdicion, Times Microwave 4500 MHz 178 [m;'_ '.']- 025 | 250 iﬂ? ” 012
Systems also provides customized TFT™ SE00 MHz 197 (647) 025 | 273 {8us) 012
cable assembdies according t the special _——
requiFem CiLs TC-TFT401-HM-LP TC-TFT402-NM-LP
N Male Straight {H90-2043BLK) (3190-2043BLK)
TC-TFTA01-NM-RA-LP | TC-TFT402-NM-RA-LP
N Male Right Angle (3190-3057BLK) (3190-3015BLK)
+ Jumpers available in any length TC-TFT401-HF-LP TC-TFT402-KF-LP
with most popular connector N Female (3190-30608LK) mﬁ;?‘:ﬁ?:ﬂ[‘;“i‘ 5
- -NE-BH-L
combinations. N Female Bulkhead (3190-30138LK)
* iBwave VEX files available at TC-TFIA00-T1GM-LF | TC-TETA02-TIEM-LP
www.iBwave.com 7-16 DIN Mabs Straight {3190-2944BLK) [3190-29428LK)
TC-TFT401-T16M-RA-LP [TC-TFT402-T16M-RA-LP
7-16 DN Mabe Right Angle (3190-3058BLK) (3190-2967BLK)
TC-TFTA02-7 16F-LP
7-16 DN Femals Straight (3190-3009BLK)
. TC-TFTA01EM-LP TC-TET402-5M-LP
SWA Male Straight {H190-2041BLK) {3150-2H03BLE
TC-TFT4-SM-RA-LP | TC-TFT4025M-BA-LP
ShA Malz Right Angle {3190-3059BLK) (3190-305981K)
TC-TFTA01-A195M-LF | TC-TFT402-4195M-LP
4.1/9.5 mini DIN Male Straight _3190-30088LK [3190-30098LK)
TC-TFT401-4195M-RA-LP
4.1/5.5 mini DN Male Right Angle (H90-6127BLK)
TC-TET401-4195MF-LP | TC-TFT402-4195F-LP
A.1/9.5 mini DIN Femala (3190-6126BLK) [3190-61848LE)
TC-TFT401-4310M-LF | TC-TFTA05-4310M-LP
4:3/10.0 DIN Male Straight {3190-6171BLK) (3190 61258LK)
TC-TFT401 ATON-RS-LP [TC-TFTA0Z-43 10M-RA-LP)
4.310.0 DIN Male Right Angla [190-6172BLK) [3190-617IBLK)
TC-TFT402-4310F-LP
4,1/9.5 mini DN Femala (3190-6195)
TC-TFTA02-4310F-BHLP
4185 mini DIN Ferabe Bulkhiad [3190-51958LK)
(800) TMS-COAX ¢ www.timesmicrowave.com 231
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TFT™ [Low PIM Coaxial Cables

Cable Size
401 = TFT401
402 = TFT402 Length (2 or 3 Characters)
YYYorYY)

Feet: 0C.3increments only
Meters: 0.5 increments only

TEFTXXXYYYYXX.YY
T7_ '|' | F = Feet Im:Melem.|

ex. TFT40TMMMNMZ OM
(M Male 1o N Mala right angle, 2 metars)

* Insertion Loss should not exceed Connector Codes (2 or 3 Characters) First
{1.1 x published altenuation + 2 x 0.15dB) DF = 7116 DIN Female Conneclor
VEWR DFE = 7116 DIN Female bulkhead

. . oM = 716 DIN Male

M imum of 1 gg}ﬂg o DMR = 7/16 DIN Male right angle
MF = M Female
L_| NFE = M Female bulkhead
PIM: (measured using two +43 dBm carriers) WM = N Male
* IMg. = -160dBe (static and dynamic) NMR = M Male right angle
_ _ SM = SMA Male
. ”l.ﬂa: EMAs = -155dBc fSlﬂhE and dymmmj SMR= SMA Male I'lght El'ig]E
. . 41M = 4 1/9.5 mini DIN Male
" M3, QMAS <-140dBc (static only) 41R= 4.1/9.5 mini DIN Male right angle] sadbnd
43M= 4.3/10.0 DIN Male S
43F= 4.310.0 DIM Female

Many assembly configurations are available from stock.
Refer to the on-line StochkCheck for specific configurations.
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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™
Low PIM Coaxial

|II — e
{ _k"

-

i, )
‘“1;""'\

1SO 9001 Certified

TFTAGI-LF (0.265%) & TFEA02LF (0.1607) 50 Ohm low
‘HM calle aisemblies

* Avaalabile inoany regquired connector configuranon and length

® Large selection of standard configurations for quick delivery

* Check imventory at StockCheck on our websine

* Asqilable comnector interfces: SMA, N, 7-16 DIN, 4.1,/9.5,
431000 mind DIXN

o 1005 tested o static and dimamic PIM, VEWR and inserion
loss

. ﬂ'-tml maarker Damd meludes PIM, VSWE & 1L test dkata which is
retumed and accessible on e Tomes website

l b ¥ vear Times Microwave warranty
Tpical VEWR TFT401NMNM5.0M Iwnamic FIM Test Resules
1] TFT-VEWR

::: =t Bl 113

| il -

um

18 e

o 2

- : e

= B

i1n e

3 4 5 8 T B R WM M N
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TFTLF™ [.ow PIM Coaxial Cables

Center Conducton: Bare copgar
Dielectrie: Taped FIFE

Shield: Tin plared far braic
Oreer Bradd: Tin plated coppor
Jacket Blue FEP

Conmeclors

Lavw PIM connectors are available with
imterfaces of W, SMA, 716 DIN, 4.1,/9.5
mimi el 4.3 10,0 mini DN Please
consult Times Microwanve Sysiems winly
FUAIF PriTeImems.

Cable Assemblies

TFI™ cible assemblies of stinclard config
uration are available in stock, and are fc-
nory tesped for dhnan wll siniae PIM. [L
and VAWE. In additon, Times Micorowave
Svatems lao providkes customieed TFI™
cable assemblies according 10 the special
POl rTIEC i

« Jumpers available in any length
with most popular connector
combinations.

TFT-LF™ products are included in the iBwave In-Building Network Components

Physical Specifications TFT-401-LF TFT-402-LF
AR Dravang Numiber: AA-11432 AT
Dimensions; in {mn) in {mimi
Canter Comnductor [T 1628 0,037 093
[ 0208 528 0113 287
Shinhd: 018 553 0.1z 207
Dulir Braid 0240 G09 0.138 4.51
Jackat (%55 [ 0160 4106

Mechanical Specifications
fand Radius 125 375 0.750 19,05

[Weight: 78 Ibs/ 1000 i 31 Ibs 1000 f
Oparating Temperature Range “C°F 55 bo +150° 55 Lo+ 150° C

Electrical Specifications
Wihoaly of Propagatios: % T2% Thi%
Impedanc: Qg 50 Dhing; 50 Dhims
Capacitance: pFAt {pFim) 202 plf 267 pit
Shiekling Etfectivencss: d8 Bl 4B -8l JB

Mominal Attenuation: dB/100 18 {100m} {Powes kW)

450 MHz
T MHz
850 MHz
1900 MHz
2100 MHz
2300 MHz
2400 MHz
4500 MHz
5500 MHz

51 (167 0%
65 (215 070
73 (M0 053
18 (189) 038
126 (414} 036
124 (429) 0¥
137 (450) 033
28 (M4 o
244 (BO0y  01R

TC-TFT401-NM-LP

79 (78 043
o8 (323 034
109 357 oA
164 (5400 020
173 (568 0.19
122 (596 0.8
126 (505) 018
0 (ERA) 012
295 {9677 011

TC-TFT402-NM-LP

N Mak Straight {3190-2343BLK} {3190-F34IBLK)
TC-TFTA01-HW-RA-LF | TC-TFTA0C-WM-FA-LF |

K Make Right Angle {3190-MSTRLK) (3190-2015BLK)

TC-TFT401 -NF-LP TC-TFT402-NF-LP

N Famale {3190-MS0BLK) (3190-2004BLK)
TC-TFTAGE-HF-BH-LP

N Fermale Bulkhead {H190-2013BLK)
TC-TFT401-716M-LP TC-TFT402-716M-LP

715 DIN Male Straight {3190-2R44BLK) [3190-Z342BLK)

TC-TFT4 -T16M-BA-LP [TC-TFT402-T16M- RA-LFY

7-15 DIN Male Right Angli {3190-MSBELK) (3190-2967BLK)
TC-TFT40Z-T16F-LP
T-16 DIN Female Siraight (3190-100IBLK)
TCIFENSNF | TG L
SMA Mabe Straight (3190-2941BLK} (H1590-2903BLK
TC-TFTA01-3M-HA-LP TC-TFT80ESM-RA-LP
SMA Make Right Angle (3190-MABLK) (3190-IGBLK)
TC-TFTA01-4195M-LP | TC-TET402-21558-LP
4.1/9.5 mini (NN Mala Straight 3190-MO8BLK (3190-30HIBLK)
TC-TFTA04-4195M-RA-LP
4.1/9.5 mini DN Male Right Asgle {3190-6127RLK)
TC-TFT401 -4105MF-LP | TC-TFT403-4185F-LF
4.1/9.5 rni DN Feanals (3190-6126BLK) [A190-51H4BLK)
TC-TFTA01-4310M-LP | TC-TFT405-43908-LF
4000 DIM Weabe Straight {3190-6171BLK) [3100-5125BLK)
TC-TFTADT A310M-RS-LP [TC-TF 140243 10M-FA-LA
43100 DIN Mede Right Angie (3190-61T2BLK) [A180-61TIBLK)

41795 meni [HN Femnab

TC-TFT402-4310F-LP

[3190-6155)

41785 mani [N Female Bulkhisad

[A100-6196BLK)

rc-nm?-aasw-au-ﬂ

Database at iBwave.com

(800) TMS-COAX * www.timesmicrowave.com
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TFILF™ [L.ow PIM Coaxial Cables

Cable Size
401 = TFLA01 Length (2 or 3 Characters]
402 = TFLAD2 (YY.Y or Y.Y)

Feet: 0.5 increments anly
Meters: 0.5 increments only

YY
- TT ‘|' [F = Feet M = Meters]

ex. TFLADTMMMNMZ OB
{M Male ta N Male right angla, 2 malers)

Elscirical; Connector Codes (2 or 3 Characters) | ey
* Inserlion Loss should nol exceed ~ Irs
{1.1 x published atterualion + 2 x 0. 15dB) DF = 7116 DIN Female Conneclor
DFE = T8 DIN Female bulkhead
= VS'LI.':I'HH ) (1251 5 GH DM = 7116 DIN Male
aximuem al 1,75 IJ|'! (¥} Elg DMH = ?;16 D|N h‘m gl le
Maximum of 1,35 1up lo 6 GHz NF o NEamata | Te
| NFE = M Female bulkhead
BIM: (measured using two +43 dBm carriers) MM = N Male
* IMg, < -160cBc (stalic and dynamic) NMR = N Male right angle
. SM = SMA Male
+ IM3. SMA's = -155dBe (slalic and dynamic) SMR= SMA Male right angle
) . 41M = 4,195 mirv DIN Male
* M. QMAS = -140dBc (stalic only) 41R= 4.1/9.5 mini DIN Male right anglel ¥
43M= 43100 DIN Male Second
A43F= 4,3M10.0 DIN Female Coanneclor

Many assembly configurations are available from stock.

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



4
7F|' IMES wmicrowave sysTeEms

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,

| 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

(TH) Additional Grounds*

Comments

<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)

=
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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
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TimesfProtecf

LP-BTR Series

- j'.'if ; H.‘Irn"f.'r'nr l,"l.l,l' ‘I. |r.r.r_‘|;,i:,r,r|' (T
b LHTTE .Ir..l'l'.'|rr'l'|'.l:|'i.'|'

L .1 I” |r|’,|'- Wivilee i ,-Ilf_r.-; |r.|”'”'_1

* Broadband Performance from 20MHz
Lo FOON =

o oy F'Iﬂl‘ll £y |"|'|'I HE ..n'll'fa' vaeteristics

o Solved Beess Constricelion I|’I|'JJ
Dhevabilily and Lang Life

Lightning and Surge Protection
Jor The 21st Century™

The Times Protect” LP-BTR high parformance surge arrastor
seres addresses applications in the 20MHz-1000MHz spactrum,
Our unique DC biocking technology employed in this design
provides optimum isalation of the antenna port from the protected
equipment port for maximum surge protection. LP-BTR. surge
protectors have exceptional RF performance and are constructed
from the highest guality materals for unsurpassed durability and
langevity. These units meet and surpass all applicable industry
standards.

The LP-BTR product family is available with N connector

configurations to satisfy various installation reguirements,

P-| r
« LP-BTR-MFF
M Female connectors on surge and protected sides

= L P-BTR-NMP
M Male connector on protecled side with N Female conneclor
an surge side

« LP-BTR-MMS

N Male connector on surge side with N Female connector
on protected side

7r?-fMES MICROWAVE SYSTEMS

An Amphenol Compary
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Electrical Specifications
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- —— o Im padance a0 0
T 1 , Frequency Range 20-1000 MHz
iy [= " VSWR/Return Loss <1111/ <-2608
H A 7 Insertion Loss <0.1dB
T = e Impulss Discharge Current 10KA multiple (8x20ps wave-form)
(o) : Tum-on Voltage BOOV * 20%
Tum-on Time 2.5ns for 2kVins
'EEFETSD::LZ DC Blocked N Type F/F Energy Throughput Rating < 2000 (4R02RA 1. 260082005 wave-fom)
Power Handling at Frequency J75W (20-220MHz)
) 125W (220-T00MHz)
T S—— — S0W (700-1000MHz)
! ] Protection Gircuit DG Blocked
] & d ] 0 = ILE = dll
1 s | i —] uill Temp Range Storage/Operating =40°C - +85°C / -40°C - +50°C
s ﬁﬁ} - i. - -l; (. Weatherization Required for external use
L . ‘we=w= | Thermal Shock US MIL-STD 202, Meth. 107, Cand 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-STD 202, Meth.213,Cond |
RoHS Compliant YEs
e Mating Life Cycle = 500
i Recommended Coupling Nut Torgue| 7 o 10 Ib-in
i Unit Weight 0.25kgpe /05510
Ll ==t
e ———— IR s Component Matgrial Plating
@] Body Brass White Bronze
Inner Conductor Mal Brass Silver
* LP-BTR-NMS Innzl gsngﬂitgr Fea:nile Phosphor Bronze Silver
20-1000MHz DC Blocked N Type M on Surge
Quter Conductar Brass White Bronze
Coupling Nut Brass While Bronze
“Al dimensicns shown in inches Insulator PTFE -

(800) TMS-COAX * www.timesmicrowave.com 243
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LP-BTRW Series
e [P67 Weatherized for Chtldoor Use

* DC Blocked for Maximum Suyge
Protection

-
O
L
-
(@)
44
o
n
L
=
-

o Multi-Stvike Capalility

* Brocdband Performeance From 20MHz
.'.fj|r_.i o JOO0MH=

* Lxceptional RE Characleristics

e Solid Brass White Bronze Plated
Construction for Durability and
Lang Life

* Universal Grounding Brache! Lightning and Surge Protection
Suplied ™
for The 21st Century™

[Me Times Protect™ LPBTRW high performance surge arrestor
series addresses applications in the 200 Hz-10000M Hz spectoam,
O wmagpue: DC blocking wechnology emploved m thas design
provides optimom isolation of the antenna port from the proteci-

el egquipment port for maximinm surge prodeciion.

LP-BTRW surge protectors hive excepiional BF performance and
are comstructed from the baghest quality materials for unsarpossed
duvaliliny and longeviey, These units meet and surpass all

applicable indusiry standards,

Me LP-WIEW product Bumily i available with N connector
configurations and fully weathernzed o the IPGT standard Tor

outdenr nse,

LP-BETEW Series:

* LP-BTRW-NFF
M Female connectors on surge and protecied sides

« LP-BTRW-NMP
N Male connector on protected side with N Female conneclor
on surge side

* LP-BTRW-NMS

N Male connector on surge side with M Female connector
on protected side

244 (800) TMS-COAX ¢ www.timesmicrowave.com
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* LP-BTRW-NFF
20-1000MHz DC Blocked N Type FF

» LP-BTRW-NMP
20-1000MHz DC Blocked N Type M on Protected

+ LP-BTRW-NMS
20-1000MHz DG Blocked N Type M on Surge

*All dimensions shown in inches

51 TYPICAL RETURMN LOSS (<8l

Electrical Specifications

Impedance 800

Frequency Range 20-1000 MHz
VSWR/Return Loss <1.1:1 / <-2648
Insertion Loss < 0.1dB

Impulse Discharge Current

10KA multiple (8x20ps wave-form)

Turm-on Voltage

600V £ 20%

Turn-an Time

2.5ns for 2k\/ns

e d (1L U

Temp Range Storage/Operating

Energy Throughput Rating < 2000 (GRVERA 1 2508E0us wave-form)
Power Handling at Frequency J7SW (20-220MHz)

125W (220-T00MHZ)

S0W {700-1000MHz)
Protection Circuit DC Blocked

]| ¥ DECITIC T

-40°C - +85°C / -40°C - +50°C

Weatherization

IEC 60068 55/155/56 & IP6T

Thermal Shock Us MIL-5TD 202, Meth.107,Cond.B
Vibration US MIL-STD 202, Meth.204, Cond.B
Shock US MIL-STD 202, Meth.213,Cond.|
RoHS Compliant Yes

Mating Life Cycle = 500

Recommended Coupling Nut Torgue

7 to 10 in-Ib

Unit Weight

0.25kg/pc / 0.55I0
Material Specifications

Component Material Plating
Body Brass White Bronze
Inner Conductor Male | Brass Silver
Inner Conductor Female| Phosphor Bronze Silver
Quter Conductar Brass White Bronze
Coupling Nut Brass White Bronze
Insulator FTFE -

51 TYPICAL INSERTION LOSS (dB)

Za5y

50 03
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50 0.0

200 0,000

250 0.0 I l l
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350 | | s ————— 03 'H""Ww
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LP-GTR-D Series

® DC Pass Mulli-Strike Design

* Replaceable Gas Tube

® Broadband Bidirectional Design

® Lixcellent IL/RI. Performance
Ouver the Entire Operaling
Frequenecy Band

e ully Weatherized Housing

® Solid Brass Construction for
Durability and Long Life

e [ncludes Universal Right Angle
Bracket Adaptor

-
O
L
-
(@)
44
e
N
L
=
-

Lightning and Surge Protection
for The 21st Century™

I Times -Prmccl* LPGTR-LY series 15 an exceprional brodd-
band DC pass desygn lor Bghiming protection apphicatons
requiring PG power i be supplical 1o the electronics, (Oering
omstanding surge performance the LPG TR series s the per
fect protection solution for distribared antenna systems, towe
mastinted amplificrs, GPS svsiems and other applications requir-
mg D pass circuitry, These devices exhibin cuistanding RF per-
Formance with hagh surge corrent hamdling chacsctenstics and
cover a broad range of power handling requirements from 50 10
350 watts, s nlly weathenzed houwsing mecting IPG7 standard
allonws bor ontdoor as well as mdoor mstallwion, The 76 DIN

connector tvpes can be used from DO throogh 250051

- - f
= | P-GTR-DFF 120VdC/SOW)
* | P-GTR-DFF-23 (230Vde/2 10W)
» | P-GTR-DFF-35 (350Vdc/S50W)

716 DIN Female connectors on both sides - bidirectional
* | P-GTR-DFM [FVACS0W)
= | P-GTR-DFM-23 (230Vdc/210W)

* | P-GTR-DFM-35 (350Vac/SS0W)
716 DIN Male connector on one side & 716 DIN Female
connector on the other side - bidirectional

TrTMII'Es H-‘.:J“:"HM VE SYSTEMS
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Electrical Specifications
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T ] Impedance 500
. " 4 Frequency Range DC-2500 MHz
i I.l“! i VEWR/Retum Loss < 1.08:1 / <-28d8 (DG to 1000MHz)
' -] ! <111/ <-26dB (1000 to 2500MHz)
T e e Insertion Loss < 0.1dB (DC-1000MHz)
< 0.2dB (1000-2500MHz)
« LP-GTR-DFF Maximum Surge Current 20kA multiple (Bx20ps wave-form)
+ LP-GTR-DFF-23 Part Number. LP-GTR- DFF/DFM DFF-23/DFM-23 DFF-35/DFM-35
+ | P-GTR-DFF-35 Impulse Sparkover | 500V (1kWips) | 700V (1kV/ps) BO0{ 1kVIus)
DC Pass DIN Type F/F Turn-on 90Vdc 230Vidc 350Vdc
Average Power 50 Watts 210 Watts 550 Watts
Protection Circuit OC Pass
Temp Range Storage/Operating -40°C - +85°C
] - T W Weatherization IEC 60068 40/085/21 & IP 67
i p—1 i Thermal Shock US MIL-STD 202, Meth.107,Cond.B
* LP-GTR-DFM Vibration US MIL-STD 202, Meth.204,Cond.B
« LP-GTR-DFM-23 Shock US MIL-5TD 202, Meth.213,Cond.|
* LP-GTR-DFM-35 RoHS Compliant Yes
DC Pass DIN Type F/M Wear/Mating Cycles 500 minimum
T Recommended Coupling Nut Torque | 220 to 300 Ib-in
e IR ¥ L Unit Weight O.dka/pc % 088
1 1 Te T ; i ] Material Specifications :
maeb gall s {1 i E Component Material Plating
> 3 e ) &%, |Body Brass White Bronze
aw | —t O poas Inner Conductar Male | Brass Silver
= Inner Conductar Female | Phosphor Bronze Silver
« Universal Right Angle Bracket Adaptor Washer Brass White Bronze
Coupling Nut Brass White Bronze
® Al dimensions shown in nches Insulator TPX —
0-Ring Silicong Rubber -
511 TYPICAL RETURN LOSS(dB) 521 TYPICAL INSERTION LOSSIE)
| | f 3 | | | a0 | | |
::.: /_,-/""_M | | -\"\\\q | m :-Iou: Mm L
50 O /”J llf'\_j']j PR AT - M
550 “Ai5
wolf ] —— =i e
e o - —1 3 eg LS 100 IFBW 70tz 2561
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I e T T [TTY]
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I||."|I"|" |
. I 1R
LP-GTR-N Series I L
® [DC Pass Mulii-Strike Design I
* Replaceable Gas Tube
® Broadband Bidirectional Design
o Lixcellent IL/RIL. Performance
Ouver the Enlire Operaling
Frequency Band
* Fully Weatherized Housing
* Solid Brass Coustuction for
Durability and Long Life
® [neludes Universal Right Angle ] . = :
Bracket Adaptor ' ° Lightning and Surge Protection

Jor The 21st Century™

Il 'I'imcs—l‘mlurlt LE-GTR-N series 15 an exceptional broadd-
Band D pass design for Hghming protection applications
requiring DC power 1o be supplied o the eleciromcs, CHlering
orutstanding surge performance, the LPGCTR-N serics is the per-
oot protection solution Lo distributed antenna svstems, tower
mounted amplifiers. GPS systems aned other applications reoguoir-
ing D pass civeuiiry,  These devices exhibit ons@anding RF per-
formance with high surge corrent handling chamctenstics amld
cover i broad range ol power handling requirements from 5w
30 wants, [is fully weatherized howsing moeetng P67 standand
allows for caatdoor as well as indoor installation. The X connec
tor designs cover the entive fregquency specium from D

throwgh 30000,

LP-GTH-M Series:
o | P-GTR-NFF D0V de/S0W)
* | P-GTR-NFF-23 (230Vdc210W)
* | P-GTR-NFF-35 {350Vdc/550W)
N Female connectors on both sides - bidirectional
* | F-GTR-NFM {B0Vde/50W)
* | P-GTR-NFM-23 [230Vdc/210W)

= | P-GTH-NFM-35 (BS0Vde/550W)
M Male connector on one side & N Female connector an the
WAVE SYETEMS ather side - bidirectional

248 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications
[ ] Impedance 50 Q)
" . Frequency Range DC-3000 MHz
2y <1.11 [ <-2608 (DC-2800MHz)
A ﬂ VEWR/Fatm Loss < 1.13:1 / <-24dB (2800-3000MHz)
- — : < (0.1d8 (DC-1000MHz)
Insertion Loss < 0.248 (1000-3000Mhz)
* LP-GTR-NFF Maximum Surge Current 20KA multiple (8x20ps wave-form)
« LP-GTR-NFF-23 Part Numnber: LP-GTR | NFFMFM NFF-23/NFM-23 | NFF-35/MFM-35
« LP-GTR-NFF-35 Impulse Sparkover | SO0V (TKMps) TOOV (1kVus) | 800V (1kVius)
DC Pass N Type F/F Turm on 90Vdc 230Vdc 350Vdc
Average Power 50 Watts 210 Watts 550 Watts
[T o e Protection Circuit DC Pass
] Mechanical / Environmental Specifications
8= ' Temp Range Storage/Operating -40°C - +85°C
e e Weatherization IEC 60068 40/085/21 & IPET
MIL-5TD 202, Meth 107.Cond.B
+ LP-GTR-NFM Tr.mrm_al Shock us ST0 202, Meth. 107, Cond
» LP-GTR-NFM-23 Vibration US MIL-STD 202, Meth.204,Cond.B
« | P-GTR-NFM-35 Shock S MIL-5TD 202, Meth.213.Cond.l
DC Pass N Type F/M RoHS Compliant Yas
. Wear/Mating Cycles 500 minimum
G .w_' ] Recommended Coupling Nut Torque |7 t0 10 1b-in
S e — . | nit Weight 0.2kg/pc \  0.44Ib
| Y A1 I Material Specifications
g S Aty ;o : :
s ! & E_ ' i‘. ! Component Material Plating
s aad T - Body Brass White Bronze
e Inngr Conductor Male | Brass Silver
- Inner Conductor Phosphor Bronze Silver
= Universal Right Angle Bracket Adaptor Washer Brass White Bronze
) Coupling Nut Brass White Bronze
*All Dimensions shown in inches
Insulatar TPX -
0-Ring Silicone Rubber --
511 TYPICAL RETURN LOSS(d5) 531 TYPICAL INSERTION LOSS(d0)
ﬁ Il ! Il 1! [+ 1 5]
550 ] ] | 0.05
400 w [T - ! ! ! ! ! ! ! !
450 Sl . . x " 9 N
00 ! | ! ! ! | 210w M-‘
AR ! ! ! ! ! ! 415
480 { { L { L { L E
0 1 1 1 — — — « - 1 1 — i I i —
e i IFaW 70Kz T 2% st 10wt W Tz Siop 3
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LP-STR-D Series

» D Blocked for Superior Surge
Protection

® Multi-Strvike Capabilily

* ”.l;:{fr Poroer Relid

o High Surge Currend Raling

o Onlstanding IL/RI. Characternstics

¢ Joxeelfent PIM Performance

* Fully Weatherized Housing

* Sofid Brass Construction fin
Dralility and Leong Life

Lightning and Surge Protection
Jor The 21st Century™

Il Times Protect® LE-STR-D high perlormance senes is ancxoep-
tional D blocked design for owstianding surge |'JI:'|.'|I amance, The
operating andwidohy of SO0MHE2500M He makes the LP-STR-D
senes suitable for a broad range of applications, With its  excel-
lent passive intermaodulation performance, outstanding RE perfor-
mance over the entire operating band and superior power han-
dling capuability, the LP-STR-D product family is unegqualed. Tis fully
weatherized honsing mecting IPG7 standared allows [or outdoor as

well as imdoor mstallaton

LP-STR-D Sedes:

* LP-STR-DFF
716 DIN Female connectors on surge and protected side

= | P-STR-DMP
716 DIN Male connector on protected side with 716 DIN
Female connector on surge side

* LP-STR-DMS
716 DIN Male connector on surge side with 716 DIN Female
connector on protectad sida

CROWAVE SYSTEMS

250 (800) TMS-COAX ¢ www.timesmicrowave.com
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* LP-STR-DFF
800-2500MHz OC Blocked DIN Type F/F

BB AT
4 i S D4 il

« LP-5TR-DMP
800-2500MHz DC Blocked DIN Type M on Protected

* LP-STR-DMS
800-2500MHz DC Blocked DIN Type M on Surge

* Al dimansions shown in inches

51 TYPICAL RETURN LOSS (dE)

Electrical Specifications

Impedance

500

Frequency Range

800-2500 MHz

VSWR f Beturn Loss

<1.13:1 / <-24dB {800-840MHz)
<1114 <-26d8 (840-2500MHz)

Insertion Loss «<0.1dB
Average Power 700 Watts
PIN <160 dBc

Maximum Surge Current

S0KA (8/20u5 wave-form)

Residual Pulse Voltage

< 100V (50kA B/20us wave-form)

Residual Pulse Voltage

< TV (ARV2kA 1 205082 0ps vave-form)

Energy Throughput Rating

< T (ARVF2RA 1. 205082 0ps wave-form)

Protection Gircuit
Mechanical / Enviro

Temp Range Storage/Operating

DC Blocked
nmental Specifications
-40°C - +85°C

Weatherization

IEC 60068 55/155/56 & IP67

Thermal Shock

US MIL-STD 202, Meth.107 Cond.B

Vibration US MIL-5TD 202, Meth.204,Cond.B
Shack US MIL-STD 202, Meth.213 Cond.|
RoHS Compliant Yes
Mating Life Cycle > 500
Recommened Coupling Mut Torque 220 to 300 Ib-in
Unit Weight 0.6kg/pc 13210
Material Specifications

Component Material Plating
Body Brass White Bronze
Inner Conductor Male | Brass Silver
Inner Conductor Female] Phosphor Bronze Silver
Coupling Nut Brass White Bronzs
Insulator PTFE --
0-Ring Silicone Rubbar -~

571 TYPICAL INSERTION LOSS(dE)

am
Ll

100
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Tim esf Protect

LP-STR-N Series

® Excellent PIM Performance

o Outstanding 1L/REL Characleristics

* DO Blocked for Supevior Surge
Yerformance

o [igh Surge Current Rating

» Broadband Multi-Strike Design

o High Power Raled

* Fully Weatherized Housing

* Solid Brass Construction for
Dhralility and Long Life

ﬁy E S i-l'!; I‘?_\I."_k'r'-! VE SYSTEMS

ISO 9001 Certified

Lightning and Swurge Protection
for The 21st Century™

The Times Protect® LP-STR-N high performance series is an
exceptional DC blocked design for superior surge perfor-
mance, capable of withstanding muftiple lightning strikes. The
operating band width of BOOMHz-2500MHz makes the LP-
STR-N series suitable for a broad range of applications. With
its excellent passive intermodulation performance, outstanding
AF performance over the entire operating band and excellent
power handling capability, the LP-STR-N product family is
unequaled. Its fully weatherized housing meeting IPG7 standard

allows for outdoor 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 side

+ | P-5TR-NMS
M Male connector on surge side with N Female connector on
protected side

252 (800) TMS-COAX ¢ www.timesmicrowave.com
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= LP-STR-NFF
800-2500MHz DC Blocked N Type F/F

* LP-STR-NMP
800-2500MHz DC Blocked N Type M on Protected

« LP-STR-NMS
800-2500MHz DC Blocked N Type M on Surge

“All dimensions shown in inches

51 TYPICAL RETURN LOSS(E)
50

Electrical Specifications

Impedance

500

Frequency Range

800-2500 MHz

VSWR/Return Loss

< 1,131/ <-24dB (800-840MHz)
<111 [ <-26dB (840-2500MHz)

Insertion Loss < 0.1dB
Average Power 500 Watts
Pl <-160 dBc

Maximum Surge Current

S0kA (Bx20ps wave-form)

Residual Pulse Voltage

< 100V (50kA Bx20ps wave-form)

Residual Pulse Violtage

< TV (A 1 20082 0us wave-form)

Energy Throughput Rating

< 1 (4KVI2KA 1 2080 wave-form)

Protection Gircuit

Mechanical / Environmental Specifications
Temp Range Storage/Operating

OC Blocked

-40°C - +85°C

Weatherization

IEC 60068 55/155/56 & IPGT

Thermal Shock

US MIL-STD 202, Meth.107,Cond.B

Vibration US MIL-5TD 202, Meth.204,Cond. B
Shock US MIL-STD 202, Meth.213.Cond.l
RaoHS Compliant Yes

Wear/Mating Cycles 500 minimum

Recommended Coupling Nut Torque| 7 to 10 in-lb

Unit Weight 0.53kn/pc 1171

Material Specifications
Component Material Plating

Body Brass White Bronze

Inner Conductar Male | Brass Silver

Inner Conductar Femmale| Phosphor Bronze Silver

Coupling Nut Brass White Bronze

Insulator PTFE --

(0-Ring Silicane Rubber -

521 TYPICAL INSERTION LOSS dE)
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LP-STRIL-D Series

o Long Term Evolution (LTE
MH=z Public .\r‘.fﬂ".’_';‘ .lf.rl.hff'i'-

s Fxcellent PIM Performance

o Chutstanding IL/RL Characteristics

= DC Blocked for Superior
Stvge Performance

o High Surge Crorrend /Power Rated

o Brovdband Multi-Strike Design

* Fully Weatherized Housing

* Solicl Brass Construction for
Dueralilily and Long Life
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Lightning and Surge Prolection
for The 21st Century™

e Times Protect® high performance series is an exceptional
1D Mocked design for oustanding surge performance, capable
of withstanding multiple ighming stikes. The operting band
widlth of GROMTTe-2200M Hz makes the LP-STRLAD series suitible
tor a broad range of applications, Uhis design covers the 700MHz
Band For Public Safety Services as well as LTE {Long Term
Evolunon) apphications. With it's excellent passive intermodula-
non performance, outstanding RF performance over the entive
operating band amd supenor power handling capabiliny, the LP-
STRL-D product Lamily in unequaled. s Tolly weatherized
housing meeting IPG7 standarcd allows for outdoor as well as

ileror mstallation.

* LP-STAL-DFF
716 DIM Female connectors on surge and protected side

» | P-STAL-DMP
716 DIN Male connector on protected side with 716 DIN
Female connector on surge side

» | P-STAL-DMS
716 DIN Male connector on surge side with 716 DIN Female
connector on protected side

W TIMES wmievsrine
¥

An Amphenol C
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Electrical Specifications

Impedance

00

Frequency Range

680-2200 MHz

VSWR ¢/ Retum Loss

< 1.13:1 / «-24dB (680-700MHz)
<111 [/ <-26dB (700-2200MHz)

Insertion Loss < (.1d8
Average Power 00 Watts
PIM <-160 dBc

Maximum Surge Current

S0kA (8/20us wave-form)

Residual Pulse Voltage

< 100V (S0kA B/20ps wave-farm)

Residual Pulse Voltage

< TV (dRvr2kA 1 2x50/820us wave-form)
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Energy Throughput Rating < Tr (4RVIZKA 1. 25082 0ps wave-form)
' Protection Circuit OC Blocked
[ oo Mechanical / Environmental Specifications
L ey Temp Range Storage/Operating -40°C - +85°C
d Weatherization IEC 60068 55/155/56 & |PET
+ LP-STRL-DMP Thermal Shock S MIL-5TD 202, Meth.107,Cond.B
680-2200MHz DC Blocked DIN Type M on Pratected  Tyipratin US MIL-STD 202, Meth.204.Cond B
Shock LS MIL-5TD 202, Meth.213,Cond.|
: RoHS Gompliant Yes
e Mating Life Cycle = 500
g == Recommended Coupling Nut Torgue | 220 to 300 Ib-in
| Unit Weight 06ka/pc \  1.32Ib
Material Specifications
Component Material Plating
= | P-STRL-DMS IBudz.f = :rass ;nite Bronze
680-2200MHz DC Blocked DIN Type M on Surge Aner Gonductor Male_| drass ilver
Inner Conductor Phosphor Bronze Silver
“All dimensions: shown in inches Coupling Nut Brass White Bronze
Insulator PTFE --
0-Ring Silicone Rubber -
51 TYPICAL RETURN LOSS (dE) 51  TYPICAL INSERTION LOSS (dB)
oo T T T T 7 I ] s I
100 1= i
200 | | | | | | i 0.0 ]

— e = 052 e b
ﬁf. ] ] ] I = | I el & 1YA VY, F H, ;L-'.Iu ;ifﬂwwlu'.illljuww Wﬁm-
e I I S O . . e - |
oo I — — — ' i e I T [ — ——
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LP-STRI-N Series

e Long Term Fvolution (LTE) and 76K
MHz Public Safety Applications

o Fxcellent PIM Performance

o Chutstanding [L/RL Chavacteristics

-
O
L
-
(@)
14
e
N
L
=
-

» DC Blocked for Superior Surge
Performance

s High Surge Current/Power Rated

o Broadband Multi-Shiike Desicon

® [yl ¥ Weathevized Housing

o Solid Brass Construction [
Durability and Long Life

Lightning and Surge Protection
for The 21st Century™

The Times I‘rul:.'r.l“ LP-STRL-N ligh performance series is an
exceptional DO hlocked design o ontstandimg surge perfor-
mance, capalie of withstanding muluple hghining smikes. The
operatng band width of GSOM P - 22000 He makes the LE-STRI-N
series suitalde for a broad vange of applications, This design covers
the TOOMH 2 Banad (o Public Safery Servaces as well as LTE (Long
Term Evolution) applications, With s excellent passive imtermenl-
nlation performance, omstinding BF perfoomance over the entne
operating band and superior power handling capalality, the
LP-STRL-N product fmily is vnegualed, Bs Tully weatherized houos-
mg meeting [POT standarnd allows for ootdoor as well as indoor

mstllation,

E'S Bl _b EEEE'

» | P-STHL-MNFF
M Female connectors on surge and prolected sides

= | P-STHAL-NMP
M Male connector on protected side with N Female connector
on surge side

o | P-STAL-NMS
M Male connector on surge side with N Female connector on
protected side

ﬁf M E S M.'l;_':-il'iﬁl‘."r!-ﬂ.'l."n‘_-' SYSTEMS
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Times-Protect®

- _ Electrical Specifications

Impedance a0
TN Frequency Range 680-2200 MHz

; <1.131 1 <2408 (680-700MH2)
VSWR/Return Loss <111 / <2608 (700-2200MHz)

-
(&)
L
-
(@)
14
-
n
L
=
-

' Insertion Loss < 0.1dB
LF; STI;.%L. - Mverage Power 500 Watts
680-2200MHz DC Blocked N Type F/F PIM <160d8¢
Maximum Surge Current H0KA {Bx20ps wave-form)
- . Residual Pulse Voltage < 100V (50kA Bx20ps wave-form)
| Residual Pulse Voltage < 1V (4KWZKA 1 2E0EE0pS wave-form)
T Energy Throughput Rating < T (ARNZRA 1 20 B0y wavefonm)
Protection Circuit OC Blocked

Mechanical / Environmental Specifications

Temp Range Storage/Operating -40°C - +B5°C

Weatherization IEC 60068 55/155/56 & IP&7
’ ;;ung;Dan: 0 Blocked N Tyoe M on Protsceg | 12T Shock US MIL-STD 202, Meth. 107 Cond B
Vibration US MIL-STD 202, Meth.204,Cond.B
Shock US MIL-5TD 202, Meth.213,Cond.|
RoHS Compliant e
N Wear/Mating Cycles 500 minimum
] j Recommended Coupling Nut Torque| 7 to 10 in-Ib
g 1 @ Unit Weight 0.53kg/pc / 1.171b
| » 1% Material Specifications
» LP-STRL-NMS Component Material Plating
680-2200MHz DC Blocked N Type M on Surge Body Brass White Bronze
“All dimansions shawn in inches Inner Canductor Male Brass Silver
Inner Conductor Female| Phosphor Branze Silver
Coupling Nut Brass Whitz Bronze
Insulator PTFE -
0-Ring Silicone Bubber -
s TYPICAL RETURN LOSS (dE) 521 TYPICAL INSERTION LOSS (di)
by oo
20,0 1 ! 1 1 | ! ! 1]
A e 1 a0 [ X
A S| sk |
ol I —— : . o . :
i S ———— — — e I S S S S———
;E Saart BAOM: iﬁlrﬁnr Sing 2 IGH 23: el BEOMIKE I TORHE Shep 2 IGHE
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LP-STRH-N Series

o Excellent PIM Performance
o Oultsianding [L/RL Characteristics
« [0, _H."rr-' ked for Superior Surge
i} '{,leH'J‘H-'l' e
o igh Swrge Curvent Raling
o Moadband Multi-Strike Design
e High Power Rated
o Fully Weatherized Housing
o Solid Brass Construction for
Burabitily and Long Life Lightning and Surge Protection

for The 21st Century™

M Times Protect™ LP-STRH-N is an exceptional DG Blocked
design lor superior surge perlormance, capable of withstanding
mutltiple Tighming sivikes. The operating band wadoh of TO0MH -
2700M Hz makes the LP-STREH-N suitable for a broad range of
applications, With is excellent passive intermoduBation perfior-
mance, oustanding RF perdormance over the entire operating
band and excellent power handlimg capability, the LP-STRH-MN
product s nnequaled. s fully weatherized hoosing mecing 1PGT
stanthard allows for outdoor as well as indoor installagon,

LP-STEH-N Series:

s | P-STRH-MFF
M Female connectors on surge and protected sides

+ | P-STRH-MNMP
N Male connactor on protected side with N Female
connactor on surge sida

* | P-STRH-MMS

N Male connector on surge side with N Female connectar
on protected side

258 (800) TMS-COAX ¢ www.timesmicrowave.com
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[FET-CE ]
R ni oy .

+ LP-STRH-NFF
700-2700MHz DG Blocked N Type F/F

;

Electrical Specifications

Impedance

30 £}

Frequency Range

700-2700 MHz

VEWR/Heturn Loss

< 1.2 7 «-24d8 (700-840MHz)
<1.1:1 [ <-26dB (840-2700MHz)

Insertion Loss < (.1dB
Average Power 500 Watts
PIM <160 dBc

Maximum Surge Current

S0kA (Bx20ps wave-form)

Residual Pulse Voltage

< 100V (50kA 8x20ps wave-form)

Mechanical / Enviro:

Residual Pulse Voltage < IV (ARMIZRA 1 250@aDps wanve-form)
Energy Throughput Bating < Tn (ARVIZRA 1 2x508E NS wave-iom)
Pratection Circuit DC Blocked

nmental Specifications

-
(&)
L
-
@)
14
e
N
L
=
-

Nnm

+ LP-STRH-NMP
T00-2700MHz OC Blocked N Type M on Protected

1
e

=40°C - +85°C
IEC 60068 55/155/56 & IPGT
U5 MIL-5TD 202, Meth, 107, Cond B

Temp Range Storage’Operating
Weatherization
Tharmal Shock

Vibration S MIL-8TD 202, Meth.204.Cond B
Shock S MIL-STD 202, Meth.213,Cond.|
RoHS Compliant b

WearMating Cycles 500 minimum

Recommended Coupling Nut Torgue 7 to 10 in-lb
Unit Weight 0.53ky/pc 1.17lh

Material Specifications
» LP-STRH-NMS Component Material Plating
T00-2700MHz DC Blocked N Type M on Surge Bady Brass White Bronze
*Ml| dirneresions shown in inches Inner Conductor Male | Brass Silver
Inner Conductor Female] Phosphor Bronza Silvar
Coupling Nut Brass White Bronze
Insulator PTFE -
0-Ring Silicane Rubber -
st TYPICAL RETURN LOSS s TYPICAL INSERTION LOSS
-
000 ]
am \\-../—’_'_'__ o /%%
el | 1 T T ST 4 T Sl ol .
por—] I S— — \//—_\ ppi s e —— —
e . ——— — | — —— o 1 T | I I T |
-0 0o o
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LP-STRH4.3-10 Series
o Excellent PIM Performance

o Dulstanding IL/RL Charvacleristics

« [0, H:'r”-" ft‘l"ff _IfIH.' HHI|'JF'.P'.|'.’JJ .'\IHJ;.-:?'
“erformance

-
O
L
-
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14
e
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L
=
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o igh Surge Currenl Raling
o Mroadband Multi-Strike Design
o Hich Power Rated
o Fully Wealherized Housing
o Solid Brass Construction for
Durabilsty and Long Life Lightning and Surge Protection

for The 21st Century™

M Times Protect™ LP-STRH-4.3-10 series s an exceptional DC
blocked design for superior surge perlormance, capabile of
withstanding malnple lightning sivikes. The operating band
width af FHMHz-27HIMHz makes the [ P-STRH-L3-H0 suitable
fiorr s broad range of applications, With s excellent passive
intermeodulaton pedormance, oustanding BF perdormance
over the entive operating band and cxcellent power handling
capability, the LPSTRE-UE10 prodoct is anegualed. s fully
weatheriaed honsing meeting [PGY standard allows for outdoor

a5 well as imdoor inseallanon

E.E EH. ] 3.]“ Sﬂﬂﬂsi

¢ [ P-STRH-43FF - 4.3-10 temale connactor an surge and
protected side

+ LP-STRH-43MP - 4.3-10 male connactor on protected side
with 4.3-10 female connector on surge side

* | P-STRH-43MS - 4,.3-10 male connector on surge side
with 4.3-10 female connector on protected side

260 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications

Impedance

50 0

Frequancy Range

700-2700 MHz

VEWRReturn Logs

<1151 <2408

Insertion Loss < 0.1dB
Avarage Power 750 Watts
FIM <160 dbc

Maxirnum Surge Current

S0kA (Bx20ps wave-form)

Residual Pulse Voltage

< 100V (50kA Bx20ps wave-form)

-
O
L
-
@)
14
e
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L
=
-

Residual Fulse Vaoltape < TV (dR2RA 1 25008 0ps vave-farm)
Energy Throughput Rating < Tr (4RVIZRA 1 250/Re00s wave-fom)
Protection Girguit OC Blocked
Temp Range Storage/Operating -40°C - +85°C
Weatherization |EC 60068 55/155/56 & IP67

Thermal Shock US MIL-STD 202, Meth. 107 Cond B

+ LP-STRH-43MP Vibratian S MIL-5TD 202, Meth.204,Cond.B
Shock US MIL-3TD 202, Meth.213 Cond.l
RoHS Compliant YEs
Wear/Mating Cycles S00 minimum
Recommended Coupling Nut Torque] 90 in-lb

LB Unit WEighr 0 Eak@'pﬁ 1.171b

il o et ' arponnan || = e —
Material Specifications
Component Material Plating
Body Brass White Bronge
Inner Conductor Male | Brass Silver
SIPSTRA-EING Inner Conductor Female| Phosphaor Bronze Sihrgr
Coupling Nut Brass White Bronze
“ Ml dimensions shown in inches Insulator i =
0-Ring Silicone Rubber .
1 TYPIGAL RETURN LOSS i TYPICAL INSERTION LOSS
azs
[-F3i]
Lol
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LP-GPX-05-N Series
[.1. 1.2 & 1.3 GPS Protecton

o Bidlivectional Filler Based Design
- Odstanding IL/RE Charvaclerisiics

DC Blocked RE path for Superion
Pevformaner :

- -"’*'.li'll'la'-'l'I Sterde 10 .I”-"-"f.irr .I“.r'l"'rf"' fiome Cireunl
- f'.fi'.'r.{‘. 1'l:-"-'.u'.".'rr'.l".r'n’ |”"-'H N

ISO 9001 Certifted

Lightning and Surge Protection
for The 21st Century™

Ihe LP-GPX-05-N high performance series is an excep-
tionad DC pass design for protection of GPS receivers
requiring up ta 5Vde power to be supplicd on the center
pin.

While the RF path is DC blocked, the biased DC voltage
protection circuit uses Solid Stare protection technology
ta provide unsurpassed surge performance. The LP-
GPX-05-N series offers outstanding Insertion Loss and
Return Loss chavacteristics over the [000-2000M Hz
band, making it suitalle for protection of commercial

and military GI'S, as well as other applications in this

handd.

Unlike competitive protectors, the white bronee  plated
construction of the LP-GPX-05-X seres ehiminates
potential galvanic corrosion issues and provides long life
m hostile environmaents, The fully weatherized housing
15 sealed o PGS allowing for ontdoor as well as indoor
mstallation,

P x ri

- 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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Times-Protect®

Electrical Specifications
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Impedance 800
Frequency Range 1000 - 2000 MHz
VEWER/ Return Loss 1.2:1 7 <-2(dB
Insertion Loss < 0.1dB
Average Power )
Maximum Surge Current 10kA muttiple (1. 2x508x20ps wave-form)
Turn gn-Voltage GVdc
Residual Pulse Voltage < 12V (BRVI3KA 1. 265082008 wave-fomm)
* LP-GPX-05-NFF Energy Throughput < 110pJ
1000 - 2000MHz N Type F/F Protection Circuit OC Blocked RF Pativsolid State DC Pass

Mechanical / Environmental Specifications
Temp Range Storage/Operating -40°C - +85°C

- Weatherization IEC 60529 IP65
ST T iy Thermal Shock US MIL-STD 202, Meth.107,Cond .8
A ™M Vibration US MIL-STD 202, Meth.204,Cond.B
= ] = H.I Shock US MIL-STD 202, Meth.213,Cond.|
' I RoHS Compliant Yes
i " Mating Life Cycle > 500

Recommendad Coupling i 7-10in-Ib

» LP-GPX-05-NFM Material Specifications

1000 - 2000MHz N Type F/M Component Material Plating

Body Alurninum White Bronze

* Al dimensions shown in inches Connector Housing Brass White Bronze
Inner Conductor Male | Brass Silver
Inner Conductor Female| Phosphor Bronze Silver
Coupling Nut Brass White Bronze
Insulatar PTFE --
0-Ring Silicong Rubber -

s1i/5z2 TYPICAL RETURN LOSS 521 TYPICAL INSERTION LOSS
- N, Vi 1
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LP-GPX-05-8 Series
1.1, .2 & 1.3 GPS Protector

¢ Bidirectional Filter Based Design
- Chtstanding IL/RL Characlervistics
DC Blucked R .Jl'.-'r.’ff.' f' ] .\'J.']f.-'a T

Yerfovinance
o Nofed Stale (00 Patl Protection Cirenif

L] f'“'|'1,'l_'|,' Weatherized jrlrl'-'H"-.‘Fu’rL"

ISO 9001 Certifted

Lightning and Surge Protection
for The 21st Century™

The LP-GPX-05-5 lagh performance serics 1s an excep-
tional DG pass design for protection of GPS receivers
requiring up to 5Vide power to be supplicd on the center
pim.

While the BF path is DC blocked, the biased DC voltage
protection circuit uses Salid State protection technology
to provide unsurpassed surge performance, The LP-GPX-
(153-8 series offers oustanding Insertion Loss and Return
Loss characteristucs aver the 1000-2000M Tz band, making
it suitable for protection of commercial and military

GFS, as well as other applications in this hand,

Unlike competitive protectors, the white bronze  plated
construction of the LP-GPX-055 series eliminates
potential galvanic corrosion issues and provides long hife
in hostile environments, The fully weathenzed housing 1s
seled o IPG5H allowing for outdoor as well as indoor
installation,

=GP ri

* LP-GPX-05-5FF
SMA Female connactors on surge and protected sides -
bidirectional

* LP-GPX-05-5FM
SMA Male connector on one side & SMA Female
connector on the other side - bidirectional

264 (800) TMS-COAX ¢ www.timesmicrowave.com
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Times-Protect®

Electrical Specifications

Impedance a0 0
43 om ;;’: o Frequency Range 1000 - 2000 MHz
a s 2s13] VSWR/ Betumn Loss 1.2:1 1 <-20dB
. L Insertion Loss < (.1dB
| Average Power aow
“umonol/ Maximum Surge Current 10KA multiple (1.2650/8:20us wave-form)
Tumn on-Voltage 6Vdc
Residual Pulse Voltage < T2 (BRI 1. 250082 0us wave-form)
* LP-GPX-05-SFF Energy Throughput < 110p)
1000 - 2000MHz SMA Type F/F Protection Circuit DG Blocked FF Pathvolid State DC Pass

Mechanical / Environmental Specifications
Temp Range Storage/Operating -40°C - +85°C

Weatherization [EC B0529 |PES

Thermal Shock US MIL-STD 202, Meth.107.Cond B
Vibration US MIL-STD 202, Meth.204,Cond B
Shodk S MIL-5TD 202, Meth.213.Cond.|
RoHS Compliant Yes

Mating Life Cycle > 300

Recommended Coupling Nut Torque |3 - 5 in-lb
Material Specifications

* LP-GPX-05-5FM

1000 - 2000MHz SMA Type F/M Component Material Flating
Body Aluminum White Bronze
Al dimencions < s Connector Housing Brass White Bronze
i IMENSHAS ST N Inches |I"|['I|3|‘ [_‘,undumnr I'u'Iale Erass Silk'e:r
Inner Conductor Female] Phosphor Bronze Silver
Coupling Nut Brass White Bronze
Insulator PTFE -
0-Ring Silicong Rubber -
s1sz2 TYPICAL RETURMN LOSS 521 TYPICAL INSERTION LOSS
e \\\\ e i i e o ) B R i i i G
. - Y 0 I I I N
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LP-GPX-05-T Series
I.1. .2 & L3 GPS Protecion

o Bidlivectional Filler Based Design
- Odstanding IL/RE Charvaclerisiics

DC Blocked RE path for Superion
Pevformaner :

- -"’*'.li'll'la'-'l'I Sterde 10 .I”-"-"f.irr .I“.r'l"'-rf"' fiome Cireunl
- f'.fi'.'r.{‘. 1'l:-"-'.u'.".'rr'.l".r'n’ ff"-'”"

ISO 9001 Certifted

Lightning and Surge Protection
for The 21st Century™

I'he LP-GPX-05-T high performance serics is an excep-
tional DC pass design for protection of GPS receivers
Fequiring up to 5Vide power 1o be supplicd on the center
pin.

While the RF path is DC blocked, the biased DC voltage
protection circnit nses Solid State protection technology
to provide unsurpassed surge performance. The LP-
GPX-05-T series oflfers ontstanding Insertion Loss and
Retnrn Loss characteristics over the 1000-2000M Hz
band, making it suitable for proteciaon ol commercial

and military GPS, as well as other applications in this

Brand.

Unlike competitive protectors, the white bronze  plated
construction of the LP-GPX-05-T series eliminates
potential galvanic corrosion issues and provides long life
im hostile environments. The fully weatherized housing
is sealed o PG5 allowing [or ontdoor as well as indoor
imstallarion

P- - ri

* LP-GPX-05-TFF
TNC Female connactors on surge and protected sides -
bidiractional

« LP-GPX-05-TFM
THC Male connactor on ona side & TNC Female connector
on the other side - bidirectional

266 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications
Impedance 500
M&nw Range 1000 - 2000 MHz
VEWRY Return Loss 1.2/ <-20dB
Insertion Loss < {.1dB
Average Power 50w
Maximum Surge Current 10kA multiple (1.2x508x20ps wave-form)
Turn on-Voltage GVde
Residual Pulse Voltage < T2V [ERVI3RA 1.2 0VE20ps wave-form)
* LP-GPX-05-TFF Energy Throughput < 110p)
1000 - 2000MHz TNC Type FIF Protection Circuit OC Blocked AF PativSolid State DG Pass

Mechanical / Environmental Specifications
Temp Range Storage/Operating -40°C - +85°C

Weatherization IEC 60529 IPES
Thermal Shock US MIL-STD 202, Meth. 107 Cond B
5 Vibration US MIL-STD 202, Meth.204,Cond B
- Shock US MIL-STD 202, Meth.213 Cond.|
RoHS Compliant ag
Mating Life Cycle = 500
Recommended Coupling Nut Torque |4 - 6 in-Ib
* LP-GPX-05-TFM Material Specifications
1000 - 2000MHz THC Type FEAM Component Material Plating
Body Aluminum White Bronze
“ il dimensions shown in inches Connector Housing Brass White Bronze
Inner Conductor Male | Brass Silver
Inner Conductor Female] Fhosphor Bronze Silver
Coupling Nut Brass White Bronze
Insulator PTFE -
0-Ring Silicone Rubber ="

5115z TYPICAL RETURN LOSS 521 TYPICAL INSERTION LOSS
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LP-GTV-N Series
* DC Pass Multi-Strike Design

® Broadband Bidirectional Design
o Lxcellent IL/RL Performance
Jver the Entire Operaling
Frequency Band
* Fully Weatherized Housing
* White Bronze Plated for
Durability and Long Life

268 (800) TMS-COAX e
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Lightning and Surge Protection
Jor The 21st Century™

Ihe Times-Protect® LP-GTV-N series is an exceptional broad-
Teanaed D [rass design for lightning profection ;||'|ir|i|':|l'|u|n
requiring DC power to be supplied to the electronics. These
devices exhibit ousunding BF performance with high surge
current handling characteristics and cover a broad ange of
applications requiring up to 150W of BF power handling. lis
fully wearherized housing meeting P67 standard allows for our-
door as well as indoor installation. The N connector designs
cover the entire frequency spectram from DEC through

TOOOMH:,

LTV ri
» LP-GTV-MFF (150w}
M Female cannectors on both sides - bidirectional

* LP-GTV-NFM (150W)
N Male connector on one side & N Female connactor on the
other side - bidirectional

www.timesmicrowave.com
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R ALY
CEPTE

* | P-GTV-NFF
DG Pass N Type FF

« LP-GTV-NFM
DC Pass N Type F/M

« Grounding Ring

Al Dimensigns shown in inches

=11 TYPICAL RETURN LDSS

an

Electrical Specifications

Impedance

500

Frequency Range

DC-7000 MHz

VSWR/Return Loss

< 1.2:11 / <-20dB (DC-6700MHz)
< 131/ <-17dB (6700-7000MHz)

Insertion Loss

< 0.2dB (DC-6700MHz)
< 0.3dB (6700-7000Mhz)

Maximum Surge Current

10kA multiple (8x20ps wave-form

Impulse Sparkover F00V (1KVps)
Turn on 180Vdc
Average Power 150 Watts
Protection Circuit DC Pass
i d d 1 gnid [E dlld
Temp Range Storage/Operating -40°C - +85°C

Weatherization

IEC 60068 40/085/21 & IPGT

Thermal Shock

US MIL-STD 202, Meth.107,Cor

Vibration US MIL-5TD 202, Meth.204,Cor
Shock US MIL-5TD 202, Meth.213,Cor
RoHS Compliant Yas

Wear/Mating Cycles 500 minimum

Recommended Coupling Nut Torgue | 7 to 10 Ib-in

Unit Weight

1.41 0z / 40 grams

Material Specifications

Component Materfal Flating

Body Aluminum White Bronze
Inner Conductor Male | Brass Silver

Inner Gonductor Phosphor Bronze Silver

Washer Brass White Bronze
Coupling Nut Brass White Bronze
Insulator PTFE -

0-Ring Silicone Rubber ==

571 TYPICAL INSERTION LOSS
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TimesfProteci

LP-GTV-T Series

* DC Pass Mulli-Strike Design

e Broadband Bidirectional Design

o Ixcellent IL/RL Performance
Ouver the Entire Operating
Frequency Band

® l'ully Weatherized Housing

o White Ifii"‘t‘!h’ ze Plated : fm_' _
Durability and Long Life
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Lighining and Suirge Protection
for The 21st Century™

The Times-Proteet® LP-GTVT serics is an exceptional broad-
Bl DC prass design for lighining protection applications
reduiring DC power 1o be supplicd o the elecoomics. These
dovices exhibit onistmding RF performance with high surge cur-
rent handlimg claracteristices and cover @ broad range of appli-
catons requiring up o 150W of RF power handling. s fully
weatherized housing meeting [PG7 standard allows for outdoor
as well as indoor installation, The TRC connector designs cover

the entire frequency spectrum from DO throogh GO00M T e

LE-GTV-T Seres:

* | P-GTV-TFF (150W)
THC Female connectors on both sides - bidirectional

= LP-GTV-TFM (150W)
THNC Female connector on one side & TNC Male connector
on the other side - bidirectional

* LP-GTV-ATFF (150W)
R-TNC Female connectors on both sides - bidirectional

* | P-GTV-RTFM (150W)}
R-TNC 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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Times-Protect®

Electrical Specifications
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Impedance 500
Frequency Range DC-6000 MHz
VSWHR/Return Loss < 1.3:1/ «-18dB (DC-6000MHz)
Ingertion Loss < 0.15dBE {DC-6000MHzZ)
* LP-GTV-TFF Maximum Surge Currént 10kA multiple (8x20ps wave-form)
DC Pass TNC Type FIF Impulse Sparkover TOONV (1KVis)
Turn on 1800 de:
- Average Power 150 Watts

Protection Circuit OC Pass

Mechanical / Environmental Specifications

Temp Range Storage/Operating -40°C - +85°C
e Weatherization IEC 60068 40/085/21 & IPGT
* LP-GTV-TFM Thermal Shock US MIL-STD 202, Meth.107,Cond.B
DC Pass TNG Type F/M Vibration US MIL-STD 202, Meth.204.Cond.B
. Shock US MIL-STD 202, Meth.213,Cond |
- ' . RoHS Compliant Yos
q 3 i Wear/Mating Cycles 500 minimum
Recommended Coupling Mut Torque | 4 - 6 in-lbs
Linit Weight 1.41 oz [/ 40 grams

Material Specifications

* LP-GTV-RTFF Componant Matarial Plating
OC Pass RTNC Type F/F Body Alurminum White Bronze
Inner Conductor Male | Brass Silver
- Inner Conductor Female | Phosphar Bronze Silver
o : Washer Brass White Bronze
’ Coupling Nut Brass White Bronze
Insulator PTFE ==
o 0-Ring Silicone Rubber ==
. LI;LGI%H-RTFM “All Dimensions shown in inches
OC Pass RTNG Type F/M
51 TYPICAL RETURN LOSS s TYPICAL INSERTION LOSS
T ! —— o ——————————
103 8
BB i : : ! ! | _""“x\_‘____F_,.-—q..\'
300 g e e e H_'__,_,..-—-' e AT ]
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LP-18-195-N Connector Protector

o Lliminates the Need for Separate
Ceable Connecton g
Altaches Direct f’:-; to LMR™-195 Cable
Uses 157-195-X (No Braid Trim)
Connector Interface
DC Pass Multi-Sirike Broadbard
Bidivectional Design
Fully Weatherized Housing
Solid Brass Construction
White Bronze Plated for
Durability and Long Life

{

IS0 9001 Certified

Cable Connector and
Lightning Protector in One!

The Times Protect™ LP-18-195-X serivs is an exceptional in-line
broadband 1M pass surge proteciion design incorporating
lighming protection civcuimy and the £ 195X senes ormp sivle
connector interface vnit, This combinarion allowing the in-line
SUrEE prolector Lo be iz hved dirvectly (o the [.ﬁlRﬁ-l'.].'l Catlsle
eliminates the cable connector neciled when using comventionmal
lighting proteciors. The LP-18195-X series protectors exhabg
ontstanding RF performance over the enmre frequency specirum
From DO through 6000MTz and the elimimnaton of the extra
connecton lurter reduces retarm loss, insertion loss and lowers
cost. In additon, is fully weatherized housing meeis the IP-67
stamdard tor ontdoor as well as indoor instalbation,

LP-18-195-M Series:

* LP-18-195-NF-X ({150W)
M Female connector on one side and EZ-195-X crimp style
interface on the other side - bidirectional

+ LP-18-195-MMH-X (150W)
M Male connector on one side and EZ-195-X crimp style
interface on the other side - bidirectional

e LP-18-195-N series protectors install easily onto LMRE-195
cabile using the standard CST-195 7200 (3192-102) prep ool and
cither the CT=240,/ 200 195, L0 (31900667 ) crimp tool or the
CT-U Tool (31821811 with the Y197 ((L2137) hex dies (3190-G10).

272 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications
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Impadance 200
Frequency Range DC-6000 MHz
VSWR/Return Loss <1.3:11 [ <18dB (DC-6000MHz)
Ingertion Loss <0.6d8 (DC-6000MHZ)
o LP-18-195-NF-X Maximum Surge Current 10kA multiple (Bx20ps wave-form)
DG Pass N Type Female Impulse Sparkowver TOOV (1K)
Turn on 180Vds
Average Power 150 Watts
[ 1 Pratection Circuit DC Pass
Mechanical / Environmental Specifications
Temp Range Storage/Operating -40%C - +85°C
Weathe rization IEC 60068 40/085/21 & IPGT
T US MIL-STD 202, Meth.107 Cond B
« LP-18-195-NMH-X esinal 3hock
DC Pass N Type Male Vibration US MIL-5TD 202, Meth. 204, Cond. B
- o Shock US MIL-STD 202, Meth 213,Cond |
NI Dimensions shown in inches -
RoHS Compliant Yes
Installation Tools: WearMating Cycles 500 n'IIrTIITIUm
Recommended Coupling Nut Torque | 7 10 10 in-Ib.
O 240200198/ 00 (3190-667) Grmp Tool o mamts —
) . ) aterial Specifications
CT-U Tool with ¥197 (0.213") hex dies P
Component Material Plating
,‘? 3 CST-195/200 Body Brass White Bronze
Inner GConductor Male | Brass Silver
Inner Conductor Female | Phosphor Bronze Silver
Washer Brass White Bronze
K Coupling Nut Brass Whitz Bronze
Insulatar FTFE =
£1:240/200/195100 lila0d 197 “ \ 0-Ring Silicone Rubber --
gt TYPICAL RETURN LOSS 2t TYPICAL INEERTION LOSS

Ab 2wy =3

£ 11 A

Note: IL and RL data without LMRZcabde
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TimesfProtect@

LP-18-240-N Connector Protector
o Lliminates the Need for Separale
Cable Conneclor
Attaches Direct {T to L.MR
Uses EZ-240-X (No Braid Trim)
Conneclor Inlerface
DC Pass Mulii-Strike Broadband
Bidirvectional Design
Fully Weatherized Howsing
Solid Brass Construction

White ‘.:"'.*.-""”"3"' Plated .ﬁH'.
f:‘.l.‘."n'.l'r.l,ihf}- and "r"'”".i';i' l’-"j"u‘

) 240 Cable

IS0 9601 Certified

2113349
3

Cable Connector and
Lightning Protector in One!

The Times Protect™ LP-18-240-N series is an exceptional in-line
broadband DO pass surge protecion desigm incorporating
lighming protecion circuiry and the EZ-240-X series enmp siyle
connedtor imterlace unit, This combination allowing the in-line
surge pretector o be artached divectly o the LMRE240 calile
clitninates the cable connector needed when nsing conventiomal
hghtning protectors, The LP-18-240-N sedes protectors exliabil
ouitstaneling RF performance over the entire (teguency spectmam
from DO throagh GODOMEE: and the elimimaton of the exira
connector further reduces venom loss, inserion loss and lowers
cosl. In adcinon, ns olly weatherized housing mects the IP-6G7
standard for outdoor as well as indoor instilkation

P-18-240-N Se

= LP-18-240-NF-X (150W)
M Female connector on one side and EZ-240-X crimp slyle
interface on the other side - bidirectional

= LP-18-240-NMH-X (150W)
M Male connector on one side and EZ-240-X crimp style
interface on the cther side - bidirectional
I LP-18-240-N senies protectors mstall casily onm LM R0
cithle nsing the sandird CST-240A (3192152} prep toal and
either the CT<2U0 2 195 100 (B190GG7) crimp ool or the
CT-U7 crimp hamlle (3192-151) with the Y375 (1L2557) hex dies
[A190-08)

274 (800) TMS-COAX ¢ www.timesmicrowave.com
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Impedance 500
Frequency Range DC-6000 MHz
VEWR/Return Loss < 1,31/ <18dB (DC-6000MHz)
Insertion Loss <0608 (DG-6000MHz)
Maximum Surge Current 10kA multiple {Bx20ps wave-form)
* LP-18-240-NF-X Impulse Sparkover TOOV (1k\is)

DC Pass N Type Female

Turn on 180Vdc
Iy - Average Power 150 Watts
[ ) 1 Protection Circuit OG Pass

Mechanical / Environmental Specifications

Temp Range Storage/Operating -A40%0 - +85°C

— Weatherization IEC 60068 40/085/21 & IP67
h 1k US MIL-STD 202, Meth.107.Cond.B
* LP-18-240-NMH-X T.erm.al Shock
DC Pass N Type Male Vibration US MIL-5TD 202, Meth.204 Cond B
. .Y. Shock LS MIL-STD 202, Meth.213,Cond.|
Ml Dimensions shawn in inches -
RoHS Compliant Yes
Installation Tools: Wear/Mating Cycles 500 minimum
Recommendead Coupling Nut Torque | 7t 10 in-1b
GST-240A (3192-152) Prep Tool Unit Weight 3.4 02/ 95 grams

CT-240/200/195/100 (3190-667) Crimp Tool or

CT-U Crimp Tool with Y375 (0.255") hex dies ol

Component Material Plating
* CST-2404 Body Brass White Bronze
Inner Conductor Male | Brass Silver
Inner Conductor Female | Phosphor Bronze Silver
Washer Brass White Bronze
K Coupling Nut Brass White Bronze

- Insulator PTFE -
CT-240/2001195100 and Y375 “\ 0-Ring Silicone Rubber -

a1 TYPICAL RETURN LOSS i TYPICAL INSERTION LOSS

T - [ %)
A L H

k1
AT 4F
el

am
£ .11 Bt

Note: IL and RL data without LMA® cable
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Times_ Protect

L

LP-18400-N Connector Protector

o Eliminates the Need for Separate
Cable Connector
Attaches Directly to LN IRY_ 400 Cable
Uses EZ-40-X (No Braid Trin)
Connector Interface
DC Pass Multi-Strike Broadband
Bidirectional Design
Fully Weatherized Housing
Solid Brass Construction
White Bronze Plated for
Durability and Long Life

{50 9001 Cerlifiedd

Cable Connector and
Lightning Protector in One!

he Times Protect™ LP-18-400-N setics is an excepional im-line
troadband DO pass surge protection design incormearmating
lightning protecion circuioy and the EZ-00-X servs coimp sivle
connector interface unit. This combination allowing the n-line
surge protector o e attadched divectly o the LMRE400 cable
elimimates the cable comnedctor necded when nsing conventiomal
hghining proteciors, The LP-LB4A00-N series protectors exhibit
outstimiding RF performance over the entire fregquency spectnim
fromm D throngh GO00MHz and the elimimaton of the extma
commector further reduces vemrn loss, inserton loss and lowers
cost, Inaddinon, its ully weatherized howsimg meets the 1P-6G7
stamebared for autdoor as well as mdoor insalbiion.

LP-18-400-N Series:

« LP-18-400-MF-X {150W)
M Female connector on ane side and EZ-400-X crimp style
interface on the other side - bidirectional

« LP-1B-400-NMH-X (150W)
N Male connector on one side and EZ-400-X crimp slyle
intarface an the other side - bidirectional

The LP-18-400-N series protectors install easily onto LMR®400
caple using the standard C3T-400 prep tool and either the
CT-400/300 crimp tool or the CT-U crimp handle (3192-181) with
the Y1719 {0.429") hex dies.

276 (800) TMS-COAX ¢ www.timesmicrowave.com
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* LP-18-400-NF-X
DG Pass N Type Female

Crirmp ning
+ LP-18-400-NMH-X
DG Pass N Type Male
“All Dirnensians showm n inches

Installation Tools:
CST-400 Prep Tool

EEEJlWﬁEEJH

(]

Crimg ring ¢ |

B S |

GT-400/300 Grimp Tool or GT-U Grimp Toaol

with Y1719 {0.4297) hex dies

Electrical Specifications
Impedancs 00
Frequency Range DC-6000 MHz

VSWR/Return Loss

< 1,151 f <23d8 (DC-6000MHz)

Insartion Loss

<0.15d8 {DG-6000MHz)

Maximum Surge Currant

10kA multiple (8x20ps wave-form)

Impulse Sparkover

00V (1kVips)

Temp Range Storage/Operating

Tum on 180Vdc
Average Powear 150 Watts
Protection Gircuit DC Pass

Mechanical / Environmental Specifications

-40°C - +85°C

Weatherization

IEC 60068 40M085/21 & IPET

Thermal Shock

U5 MIL-STD 202, Meth.107 Cond.B

Vibration US MIL-5TD 202, Meth.204 Cond.B
Shock US MIL-STD 202, Meth.213,Cond.|
RoHS Compliant Yes

Wear/Mating Cycles 500 minimurm

Recommended Coupling Nut Torque | 7 to 10 lb-in

Unit Weight

3.4 0z /95 grams

Material Specifications

Componant Material Plating
‘ CST-400 Body Brass White Bronze
Inner Conductor Male Brass Gilver
Inner Conductor Female | Phosphor Bronze Silver
Washer Brass White Bronze
ﬂ Coupling Nut Brass White Bronze
|nsulator PTFE =
ELU and 11719 0-Ring Silicone Rubber ==
51 TYPICAL RETURN 521 TYPICAL INSERTION LOSS
OO0 M 5,000 SEDIDE aos Lo M 0050 SB0.00
58 000}
ot e e ————
0 EiRE ]
oo — — T =T 3=
zg | e JTF_-‘T\ || :_: [ | [ | | | | | |
&30 J & -oEy
045

<BRD

Note: IL and AL data withoui LMA®.-400 cable

(800) TMS-COAX * www.timesmicrowave.com
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LP-WBX Series

. !'.hrf'n"." l'll.l'q"ur'.l'f Jr'in'i.l."-' WETITIN | K i il

Broadband Outsta .'.'.'.'l.'.f'.'-:.,' ./ R

- DC Blocked for Superior Surge Performance

- -'rl'h'.' B i‘i'a'-l'flll"-"i it If Mu Illl".l"-"'hf.r .l'.lr.'i 1 iy N

L ; i .'r.'r'|I \ 1 ;':' I .r.lr.'i'.r i :_.f'l'lr .III fr LITRY H_:_-:

IS0 9001 Certified

Lightning and Surge Protection
for The 21st Century™

e LESWEX-N high performance series uses a flter cronit o
provide exceptional lighming protection over the 200Gz
frequency band, covering both the unlicensed Wi bands aned
several licensed operating ands

Unlike compoetitive protectors, the white bromee plated constre-
tiom of the LPAWEBX-N series eliminaes potential galvanic cormro-
sion issues and provides long life i hostile enviconments, The
fully weatherized housing is sealed o PGS allowing for onteom
as well as indoor mstallation

- - rl

« LP-WBX-NFF
W Female connectors an surge and protected sides

* LP-WEX-NMP
M Male connector on protected side with N Female connector
On Surge side

= LP-WBX-NMS
M Male connector on surge side with N Female connector on
protected side

278 (800) TMS-COAX ¢ www.timesmicrowave.com
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Electrical Specifications
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Impedance 500
Frequency Range 2000 - 6000 MHz
VEWR/Return Loss <1.2:1 1 «-20d8
Insertion Loss <0.2dB
Average Power S0W

* LP-WEX-NFF Maximum Surge Current 20k e/ 10KA multiple (BE0s wave-fomm)

2000 - 6000MHz N Type F/F Residual Pulse Voltage < IV [BRVIBKA 1. 250 Be0ys wave-form)
Energy Throughput <150nJ
P, v ok Protection Circuit DC Blocked

Mechanical / Environmental Specifications

“E":- ﬂ ; -.[ 1 @l :fl ] Temp Range Storage/Operating -40°0 - +85°C
s ! N Weatherization IEC 60529 & IP65

:
e}
1
]

_— Tharmal Shock US MIL-STD 202, Meth.107, Cond.B
- u - Vibration US MIL-5TD 202, Meth.204.Cond.B
* LP-WBX-NMP Shock US MIL-STD 202, Meth.213,Cond.l
2000 - 6000MHz N Type M on Protected RoHS Compliant Yas
Mating Life Cycle > 500

Recommended Coupling Nut Torgue | 7-10 in-lb
Material Specifications

Component Material Plating
Body Aluminum White Bronze
Connector Housing Brass White Bronze
Inner Conductor Male | Brass Silver
Inner Conductor Female| Fhosphor Bronze Silvar
* LP-WBX-NMS Coupling Nut Brass White Bronze
2000 - BOOOMHz N Type M on Surge Insulator FIFE -
_ N 0-Ring Silicone Rubber -
* Al dimensions shewm in inches

51 TYPICAL RETURN LOSS & TYPICAL INSERTION LOSS
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L

LP-HBX-N Series

o 1 Blocked Jfor Maximum
Surge Protection

& Multi-Strike Capalbaiily

* Broadband Performance from 100MIHz
s fo JO00MH=

* Exceptional RF Chavacleristics

e High Power Design for Single & Multi
Channel Applications

IS0 Q00T Certified

Lightning and Surge Prolection
for The 21st Century™

The Times Protect® LP-HBX-N series high performance surge
arrestor series addresses applicitions m te TOOMELeT00MT Lz
spectrum, Cor unigue D Mocking technology emploved in this
desigm provides optmum isolaton of the antenna port frome e
protecied cquipament port for maximum surge protection, LP-
XN series surge protectors tuve exceptional BF pedormance
and are constructed from the highest gquality materials for onsor-
passed durabilivy and longevity. These unis meet and surpass all
applicable industry stanedards,

The LP-TTBX-N series product Gimily s available with N
connector configurations wo satsly varous installanon regquive-

menis

LP-HBX-MN Series:

* LP-HBX-NFF
N Female connectors on surge and pratected sides

« | P-HBEX-NMP
M Male connectar on protected side with N Female connectar
on surge side

« LP-HBX-NMS
M Male connector on surge side with N Female connector
on protecled side

280 (800) TMS-COAX ¢ www.timesmicrowave.com
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* | P-HBX-NFF
100-700MHz DC Blocked N Type FfF

(S — 18 -

* LP-HEX-NMP
100-700MHz DC Blocked N Type M on Protected

Electrical Specifications

Impédance 00

Frequency Range 100-700 MHz
VEWR/Return Loss <1.15:1 f <-23dB
Insertion Loss < 0.1dB

Impulse Discharge Current

20KA multiple (Bx20ps wave-form)

Residual Pulse Voltage

<aVEGKVIkA (Bx20ps wave-form)

Energy Throughput Rating <1400 (BRVITRA 1 20508200s wave-fom)
Power Handling 750 Watts
Protection Circuit OC Blocked

L I || F JE - L1
Temp Range Storage/Operating -40*C - +85°C / -40°C - +50°C
Weatherization IP 65
Thermal Shock US MIL-5TD 202, Meth 107 Cond B
Vibration US MIL-STD 202, Meth 204 Cond.B
Shock LS MIL-5TD 202, Meth.213.Cond |
RoHS Compliant Yes
Mating Life Cyecle > 500

Recommendad Coupling Mut Torque| 7 1o 10 in-1b

Uit Weight 0.2kg/pc / 04lb
T T Material Specifications
Compongnt Material Plating
Body Aluminum White Bronze
Inner Conductor Male | Brass Silver
s S — Inner Conductor Female| Phosphar Bronze Silver
Coupling Nut Brass White Bronze
" 00-700MIE DL Blocked N Type M on'§ nsulator oI -
- z ocke e M on Surge
» 9 0-Ring Silicong Rubber -
* Al dimensions shown in inches
st TYPICAL RETURN LOSS 521 TYPICAL INSERTION LOSS
am' oo
BLT. 3 200 -
=150 Q02
iy | e %
e BT ] | | ! ! | ! ! | |
=350 210
400 A1F | | 1 1 | 1 1 | |
=5 ) a4
=S EaAL
= Lhi; 1 Ha Chi :5tart §00.000MHz Stop 700.DIONHY
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e

SmartfPaneI@

Superior Surge Prolection Performance:
o fufkhecd-Mounied REF Proteciors
* True Single Point Grownd by Design
¢ Low Inductance Ground Plate For Condrol
aof Ground Potential Rise
Designed for Easy Installation:

¢ Fliminates External Coaxial Grenondin

o Works With 4 - 8 Tnch Wall Thickiess
¢ Most Prefp Work Can Be Performed Off Site
* Minimal On-Sile Labor Costs

No Outside Exposed Copper - AddressesTheft Issues

Intelligently designed to effectively
conduct lightning current
to ground while balancing the need

Jor security and economy

TF;;{ MES Fﬁﬂ':l VE SYSTEMS

ISO 9001 Certified

W s
S
heize a5 JE
L OGN

e e—

Lighining and Surge Protection
Jor The 21st Century™

Times Microwave Systems introduces a revolutionary concept in
shelter and base siation entrance panels. Designed o eliminate
raditional entrance panel shortcomings and improve surge
provection of expensive base station equipment, the Times-
Protect™ Smart-Pane® 1 offers major advantages compared 1o
raditional installation methods,

The Times-Proteet® Smart-Panel® prowides for single pointg
grounding and eliminates costly and nme consuming cable
ground Eits, The external copper master gronnd bar is also
eliminated so there are no copper paris (o steal ouniside the
shelter. Inside the sheler the installation is simplified and cost
reduced by the elimination of the lighning protector rapese.
Bulkhead mounted lighting proteciors eliminate added rapeze
ground lead inductance, creating a perfect retwrn path for surge
currents during a lightning event.

The completely weathenzed Fimes-Protect® Smart-Panel®
adjusts 1o the shelwer wall thickness and is supplicd with all the
necessary installation hardware as well as a heavy duty copper
internal master ground bar and a low inductance grooand plate,

Constructed of powder-coated heavy duty aluminom the Smart-
Panel™ is available in both 12 and 24 prort designs and cither tvpe
Noor 716 DIN bulkhead mount comfigurations, A copper version
i5 also available, Al designs can also accommodate EWG, Cat b
dlata, DC or Fiber entry ports,

Times-Protect™ Smart-Panel® Series:

Part Number Configuration
LP-SP-12N 12 port N hole
LP-5P-12D 12 port 716 DIN hole
LP-SP-24N 24 port N hole
LP-5P-24D 24 port 716 DIN hole

282 (800) TMS-COAX ¢ www.timesmicrowave.com
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« 38" x 2" tamper Resistant Galv Lag Screw
+ 3/8" Short Galv Lag Shield

« 38" % 1-3/4" Tamper Resistant Balt

+ 3/B" 55 Flat Washer

* 38" Lock Washer

+ 38" 55 Hex Nul

» Ground Lug 20 AWG

« Tamper Resistant Wrench

+ Hole Cutout Template

¢ Lightning Protectors
Based on Network Aequirements

+ Fead Through Connactors
LP-FT-DFDF (DIN Feed-Through)

LP-FT-NFNF (N Feed-Through)
* Blank Hole Plugs:

LP-DF {DIN Hole Plug)

LP-NP (N Hole Plug)

'.;-“L?. LP-SP-12N / LP-SP-12D
i I‘_?_":"'_'l: i
b— mapsE —
£ . w & I | - a 0 C ]
| | | st
" p— I v
* jom] *| == 1 L
* ] | = L~ iy PO
 — E‘ s —__—./i (8
o | | A
. RTTAl
[ oy
— | | S —
b & i O O
[ mman LP-SP-24N / LP-SP-24D
r . |
[ = e = a= =
-_llﬂ'l'lﬂ.i_'i
N o B
i b
E |
¢ gl
B ncoess
]
=
b &
Specifications
Material: G061-T6
Master Ground Bar C110 Copper
Finish: Powder Coat
Weight (Ibs) 50(12 Port) 58 {24 Part)

(800) TMS-COAX * www.timesmicrowave.com 283
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IS0 9001 Certified

Tr‘mesf rotect
I:

LP-SPT™

* Measwres Hie c'r.rn.r.l'lw'/.unh'r'fm.l.l fewel of the
ahining protection de
» Field portable, lighfweight design
- weighs only 16 ounces
* [nherently safe circuitry frotects personnel

o Can also be wsed (o test MOV, diodes
erated gas liehes

The innevative LP-SPT™ RF surge protection iester can (est
any lighining protection device or component (o ensure iis
proper functioming and capability to protect cotical and expen-
sivie RF equipment. Weighing only 16 ounces and powered by
w1 vnlt bateries, i IIIJ_:HI:'III,H"(I. haned-hveld unit is ;1.-I'|"|r|l1'll'-
Iv portalle making it ideal for field vse, The LPSFT™ unit
hits vwo termirls, N male and N female, (o sapport testing of
the most popular in line BF surge protection devices and can
casily test surge protectors with any other intevfaces by using
commonly available RF adaprors. The slim LP-SPT™ unit
comes complete with a hesvy doty nylon carmving case, batter-
108, casv-io-follow imstructions and a set of alligatar clips to
allow westing of other surge protection companens such as
MOW's, diodes and gas tubes,
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* Sine: 9.0% % 407 % 1.5°

- “'l.'lp.l-'ll : 16 ounces

* Power Twer W batterics

* Display: 55" LCD, 2KV max scale

* Test Chupur: TRV min, ImA min, 1.5mA max

* Terminal N Female & M Male

* Inchudes = Adligator clip adapror (LPANF-AC)

= Rugged black nylon carming case
- Batteries
- Operating Instroctions

Special Featres:

* Ao shot-oll altey 10 manntes of non-use

& Auto disable of IV outpor if the test buron is
depressed more than 1 seconds {must press sgain
10 TeseTivate )

* ONSOFF and TEST switches resist unintentional
activation

* Fast discharge fime befween (est measarements

* Danery management provents excessive attery deaan

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




S 4
7FI' IMES microwave systems m
LP _S M Test Reference Guide u,
F 1 I Acceptable Voltage Limits 1T
Protector Test Side Device Type Minimum Maximum I
P-BTR-NFF Surge side G Blocked 480 720
P-ETR-NMP Surge side [C Blocked 480 720 z
JP-BTR-NMS Surge side DG Blocked 480 720 °
P-BTRW-NFF Surge side DG Blocked 480 720 I
FP-BTRW-NMP Surge side [C Blocked 480 720 F
P-BETRW-NMS Surge side DC Blocked 480 T20
PP-HBX-NFF Surge side DG Blocked 0 2 m
P-HEX-NMP Surge side [ Blocked ] 2
P-HBX-NMS Surge side DG Blocked 0 2 P
JP-GTR-MFFMNFM Either side DG Pass 72 108 °
P-GTR-NFE/NFM-23 Either side DG Pass 184 276 z
JP-GTR-NFF/NFM-35 Either side [OC Pass 280 420
P-GTR-DFFDFM Either side DC Pass 72 108 m
P-GTR-DFF/DFM-23 Either side DC Pass 184 276
JP-GTR-DFFDFM-35 Either side DG Pass 280 420 m
P-GTV-NFF Either side DC Pass 144 216 w
P-GTV-NFM Either side DC Pass 144 216 z
JP-STRL-DFF Surge side DC Blocked 0 2.0 :
P-STRL-DMP Surge side DC Blocked 0 2.0
P-STRL-DMS Surge side DG Blocked 0 20 m
JP-STRL-NFF Surge side DC Blocked 0 2.0
JP-STRL-NMP Surge side DC Blocked 0 2.0
P-STRL-NMS Surge side G Blocked ] 20
P-WEBX-NFF Surge side DC Blocked 0 2.0
P-WEBX-NMP Surgs side DC Blocked 0 20
P-WEX-NMS Surge side DC Blocked 0 2.0
JP-GPX-05-NFF Either side DC Pass 50 7.0
P-GPX-05-NFM Either side DC Pass 50 7.0
P-GPX-05-SFF Either side DG Pass 5.0 7.0
P-GPX-05-5FM Either side DG Pass 5.0 7.0
P-GPX-05-TFF Either side DG Pass 5.0 7.0
P-GPX-05-TFM Either side DC Pass 50 7.0
P-18-185-NMH-X Connactor DG Pass 144 Fali
JP-18-195-NF-X Connector DC Pass 144 216
P-18-400-NMH-X Connector DC Pass 144 216
JP-18-400-NF-X Connector DC Pass 144 216
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4
=
-
O
1
-
@)
44
o
L
=
-l
:
=
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T80 K0T Certified

Times$Protect
AL

LP-DOE, POE & PAE
Data Line Over Voltage Protection

o Tested to RFC25449 extended metlods

v Network Equipment Building System
} Level 3

o Fxcellent data infeori

* Lowest surge and energy throughput quh tnin g anc S’H-quf? Protection
- J’.-.r.li-u.l-'\f Ervor rele f{}r ?"th gjgr (:f?ﬁ."?“:'}l-rm

® Shielded enclosure

The Times-Frotect® Data Line protector Gamily atilizes a unigue
o (P67 weatherized version available lealing cdge wechnology to provide surge protection at a level not
previously available for twisted pair Cat e and Cat 6 cables. The
LP-DOE-1-Co, LP-POE-1G aned LP-PAE-TH havee been tesied 1o
RFC2544 extended test methods as illustrated in Figure 1. The
surge protection performance of this product family surpasses the
performance of other wailalde competitive products by a wide
margin, The maximum surge rating for these products is only
limited by the B]-15 connector surge voltage and crent handling
capalality,

LP-DOE-1G 100 BASE-1T ETHERNET DATA

= 1GE perdormance per RFCZ544 west methods ar H00m

* Daia protection on all pins, common and dilferential modes
= Surge Let-through voliage on data lines limited o 200 peak
6 ARA Bx20uS surge st curvent

* Meallic enclosure with chassis to ground

R P — E— * Designed for indoor telecom and network applications

LP-POE-1G 10 BASE-T POWER OVER ETHERNET

= 1GE performance per REC2Z544 west methods ar 100m

* Dua protection on all pins, common and dilferential modes
* Surge Let-through voliage on data lines limited o 200 peak
0 3kA Bx200S surge st current

= GOV protection on DC pins

* Metallic enclosure with chassis to ground

LP-PAE-100 100 BASE-T POWER AND ETHERNET

o 10/ 100 Base-T performance per RFC2544 test methods at 100m
* Data protection on all pins, common and differential modes

* Surge Letsthrongh voltage on data lines himited 1o 208 peak

W 3kA Bx20uS surge sl current

* GOV protection on DE pins

* Metallic enclosure with chassis (o ground

286 (800) TMS-COAX ¢ www.timesmicrowave.com
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LP-DOE-1G

Application:

1000 BASE-T, panel mount, indoar
Electrical:

Connector; RM5 jack, shielded

Data Rate: 1000 Mbps, 1000 BASE-T

per [EEE B02.Jab

Data Test Method: Extended RFC2544 tests
Protected Pin Pairs: (1-2), (3-6), {4-5), {7-B)
Surge Let Through VoRage: 20V peak G300A,
AWI00uS, 20NV peak @ SkA, BR200S

LP-POE-1

Application:

1000 BASE-T, panel mount, indoor

Electrical:

Connector: RJ45 jack, shielded

DC: 0T BEDSTLE 155002

Data Rate: 1000 Mbgs, 1000 BASE-T par

IEEE 802.3ab

Protected Pin Pairs: (1-2), (3-6), {4-5}, {7-B)
DC Pin Pairs: (1-2), (3-6), (4-5), {T-8)

D Line Voltage: +48V0C nominal, +60VING max
DE Line Current: 250md operating per line-in pair
S00mA nominal Taull per Bne-in pair

Surge Lt Through Voitags:

Data: 20V peak @3004, 1041 000u5

20V peak @ SkA, 8200

DC: B0V peak @ 3004, 1001000uS, B0V peak @5kA,

B20uS

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

lek Ju TP (o0 0E TERGUAE
Data Test Method: Extended RFC2544 Test *
Protected pins lo chassis: | All pins
Maimum discharge current: 3004, 10/1000uS. per Bellcore 1089
Sk 8 10uS per [EC 61000-4-5
Repetitive discharge: 1004, 10/1000uS, per Belleore 1039
{10 cycles ma) 3kA BuS per IEC 61000-4-5 i
Impedance: | 100 Ohms nominal
Machanical
Dimensions: 4687 x 2.22" % 1.25" M 25008
Weight. 3702 2d=Aug=15 2108
Mounting: Chassis or panel Surge Performance Data for the LP-D0E-1G
Envi = Channel 1 (yellow trace); Test inpul surge current 3.24kA 8x20uS wave shape
Mironmental « Channel 2 (blue trace): Let through voltage 17.2Vpk
Operating Temperature: 407 - +65° G
Relative humidity: 0 to 50% non-condensing

LP-PAE-100

Application:

100 BASE-T, paned mount, indoor

Electrical:

Connector; RJ45 jack, shieldad

Data Rate: 100 Mbps, 100 BASE-T per IEEE 802, 3ab
Protected Pin Palrs: {1-2), {(3-6), (4-5). (7-B)

Data Pin Pairs: (1-2), (3-6)

DC Pin Pairs: Lime (4-5), BTN (7-8)

DG Line Voltage: +48VDG nominal, +60VDG max

DG Line Current: S00mA operating per ine-rin pair
1100mA nominal taull

Surge Let Through Violtage:

Data: 20V peak @3004, 10/1000uS

20N peak @ SkA. B200S

DC: 90V peak & 3004, 101 000uS, S0V peak 25kA,
T

287

4
O
-
O
L
-
(@)
14
A
L
=
el
<
=
J
o




7F|' IMES microwavE systems

150 9001 Certified

Tfmesf Protect
£

LP-DCX-W-48V-27A-20
DC Over Voltage Protection

o Mulii stage desi '.r_JI"f.rf' lonuest surge
velfage and enevgy througlfnd

* Polycarbonate enclosure

 [P-68 weatherized housing .

® Multi strike capability

* fest f.l'H'iﬁ"ﬂ'f.l;i'H‘.' forr cell sile remole
radio f H'l"q'i'l!l 5
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Lightning and Surge Protection
for The 21st Century™

e Times Protect LPDOX-WASNV-ZTA-H0 s a ligh perfor-
mance, DC surge protecion deviee ideally suied for protecting
DC powered remode radio heads (RRH). By installing the LP-
DX vt an Bt the wop and the bottom of the wower, the

RRH and ground based electronics are suitably protected. The
muslti sirike design is Tully weatherized o IP68 and provides by
far the lowest surge energy and voliage throughput compared
o any available altermate protective device, The LP-DIOX-W-48Y-
27A-20 accommodates 48VDE and a maximum DC operating
current of 27 amps, It will handle mualtiple sirikes of 20k%
Hxhus surge current discharge and with a maximum through-
put voltage of HHWpeak during full surge cument.

o Hinged cover for easy access

* Patent pending design

Specifications:

Electrical:

Nominal Operating Violtage: 43VDC
Maximum Operating Voltage: -60VDC
Maximum Qperating Currant: 2TADC
Nominal Power: 13000
Maximum Leakage Current: 45u8

288

Surge Test Method:
Surge Discharge Current:

Pratection Modes:

Maximum Let Through Voltage:

|EC £1000-4-5

20kA, B/720us, >10 strikes

100V

1) ling-return, 2) return-ground,
3) line-ground

Mechanical:
Dimensions: TA" % B3 xb5"
Weight: 301
Cable Grips: 0C.2 gach 17 dia max
Ground: 1 each 38" dia max
Environmental:
Operating Temperature: -407 - 485" C
— Relative Humidity: 0 to 95% condensing
Weatherization: |PG&
7 TIMES CROWAVE SYSTEMS Wire Size: STD AC 10AWG

A Amiphes ATy

(800) TMS-COAX ¢ www.timesmicrowave.com
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T imes-Protect®

LP-DCX-W-48V-27A-20
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= 130 P

m-mgﬁ MICROWAVE SYSTEMS

Warld Headquariers: 358 Hal Avenue, Walkngford, CT 06482 = Tel: 203-940-8400, 1-800-867- 2629 = Fax: 203 -648-8423
Inlernational Sales: «1 203-04%-8503 « «1 BO0-867-2629
China Salos: Mo, 318 Yuan Shan Road, Shangha 201108 China « Tol: 86-21-51761234 « Fax: 86-2 1-64424098
wan imesmicrawave.com LB-DEX-W 01118

= 5 Tieres Microwies Sreinimn, Walkinghond, C7 0842
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7ﬁ IMES microwavEe sysTEms
Connector Interface Guide

BNC Connectors BNC-RP (Reverse Polarity) Connectors

N
0
wd
)
<
C =
0
=

Plug (male) Jack (female) Plug (male) Jack (female)
9 g
Reference Reference
i —PI
Pgﬁ;e;ce Reference Plane ane
.ggg <006 188 - Plane_“«t— 186
| T .206 =Z=r /]
V bJ 4 %{
\]/ } / J15
=t g
4P & 504 081
| 208>
210 min.
230 ~=

Plug (male) Jack (female)

S

.169/.240
Reference g?g/
Plane — :

HN Connectors

Plug (male) Jack (female)
‘L— Reference Reference
Plane Plane

<—.138 min.
— |e.058 max.

—=| .368 min. | -

LC Connectors

Plug (male) Jack (female)

MUHF Connectors

Plug (male) Jack (female)

REF PLANE

l<

At

|\_/‘

)

1.500

ey T

1.250

I L% e S
WN— .
/' +002 [=.500 —>|
+.015
reference plane — |—.250 max - §25 —>
+.002

AT
]

.005 MIN

—
[
)

|
[

-

— -

Gl

¥

WAVAVAVAV %
g

#— 311 MAX
r—. 311 MAX

r——— REF PLANE
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N-RP (Reverse Polaity) Connectors

Plug (male)

Reterence Pl

.210/.230 ——

Jack (female)

Iane_‘}

—| | <016/

Reterence Plane]/

-
<.187/.207

7F|' IMES wmicrowave sysTEMS

Plug (male)

> [<-.210/.230

— Reference Plane

.356/.362 =

Jack (female)

Reference Plane

.187/.207

L .356/.362 —>|

il

> 1<.016/.060

QDS Connectors

Pliia (male) Jack (female)

Reference
' Plane
007 min— | <—

Y v

Reference
'J’_Plane

o\ [T
==z

«<— 007 max.

273

<ol
23 max. _j’g:
- —=
.003 .
max.
=11="040
~ 3377
< 309 5
min.

QMA Connectors
Jack (female)

Plug (male)

SMA Connectors

Plug (male) Jack (female)

SMA-RP (Reverse Polarity) Connectors

Jack (female)

Plug (male)

—Reference Plane

Reference Plane—‘&
.135
_ > |<.074/.078 074/ )
- ‘<—.21 & min. — Reference Plane -078 .
135 max.> < —> I(—.21 8 min.
vl
| A — =
e b 0 A LN
projection
Contact shoulder—s-|||l<— 509 max.—l——: <— Contact projection 4 AN Lé\/é\/éld
projection .000 max; Insulator < 000 max; > L(— @ t should
recession .010 max. projection recession .010 max. ro.ecmcn""o'tg‘g‘rﬁ;‘: —l< p%}etiiioz %JOOerrnax;
—>| 000 max. L Reference Plane o 96 s recession .010 max.
- <—_.100 max —)4—'&5&1?5‘38” [<—Insulator
1000 max. projection
100 -000 max.
max.—» [<—

(800) TMS-COAX * www.timesmicrowave.com
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Connector Interface Guide

TNC Connectors

TNC-RP (Reverse Polarity) Connectors

N
Q0
)
)
4
C =
0
=

Plug (male) Jack (female) Plug (male) Jack (female)
Reference
Reference Plane—, v Plane
= =,208/.228 Reference Reference
188/ ¥ Plane Plane
—l<—008 min.  /.208—> = 186 S
A 1 206 i

\V —] f
v

b= :

/ :
e

—>| <—.0Q3
.210/.230»‘ <

w
N
~

4
1

7/16 DIN Connectors

UHF Connectors

Plug (male)

Jack (female)

157 M

DIA ﬁ"'””””z
{
i Z/
ARG
—=1 .390 MAX. ELEAFﬁEEﬂ Lmz MIN.
[~«—— REFERENCE PLANE

> <= 4.5 max.
Reference Reference
plane — pIaneW
=] = 7.00/9.00 a-‘ 8.1 min.
1.77/
- 7.00/8.00 Eas S
-
= l=—1.4711.77

7/8 EIA Connectors

Jack (female) Male - Male Bullet Jack (female)

"/////A

/)

4.1/9.5 mini DIN Interface

Hoa— -k -
5 ‘ —
; o ‘ .
: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
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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

Aluminum-Polyester Laminate
Aluminum-Polyimide Laminate
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...coviinn Clear Polyethylene
Type III per MIL-C-17
LS/AT............ Low Smoke/Low Toxicity
(XLPE)
PE..coviis Polyethylene, black HMW
Type IIIA per MIL-C-17
PFA....ccccoeee. 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

0
Q0
wwd
=)
4
o=
0
[




\ 4
7ﬁ IMES microwAvE sYSTEMS

3190 Connector Part Numbering Guide

Attachment - Cable - Interface - Angle - Configuration - Finish - Impedance - Series Suffix

Oy 2 (&) C)) (©)) (6 (7 ®

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----LC 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
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QNM----QN male
QNF----QN female
SM----SMA male
SF----SMA female
TM----TNC male
TF----TNC female
UM----UHF male

(4) Angle:
No code indicates straight
RA----Indicates a 90 degree right angle

(5) Configuration:

BH----bulkhead

CL----clam-shell clamp

LP----low PIM

LW----lockwire holes Note: When more than two of the features listed
PM----panel mount under Configuration are called out, always list
RP----reverse polarity them in alphabetical order.

RT----reverse thread

-2----two piece clamp

SP----some special characteristic

PL---plenum designation when used with LMR cables
IP----1P-67 rated in an unmated condition

(6) Finish:

-(A)----Alballoy (no longer used for new part numbers. Alballoy is the default plating)
-(Ni)----Nickel

-SS----Stainless Steel

Note: Plating/Finish is not always called out in the part #

(7) Impedance:
No code indicates 50 ohms

=75--——--- 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)

(800) TMS-COAX ¢ www.timesmicrowave.com 295
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Coax Cable Design Equations

(V)]
)
wiad
=)
z Impedance (ohms) Electrical Length (degrees)
Z0=138Vplog (o) =60Vpin(G2) @ =360°F<Lm
ot : 984 * Vp,
O e 1/3£|og (k) %I (77%) © 360 F e Lo
O TG 984
F 0= i i Phase Temperature Coefficient (ppm/C°)
Velocity of Propagation 1 x10°
and Dielectric Constant pTC = AP *1x10
1 O o AT
Vp j/%_ = Ve Phase Stability (degrees)
Time Delay (nS/foot A®=_PTC®eAT
1.016 = : 1x10
Td = Vp 10162 Return Loss (dB)
Capacitance (pF/foot) RL=-20log I
c=/36c _ 16.95¢ RL = -20 IOQV%SVgVRRﬁ:I
D
log (T¢Ks) In(d*ke) RL = -10 log Ff,‘\';l')-
c. 736 _  16.95
Vo2 ( ) VP - ( VSWR
p* log dek 1+
d e kg s +
c . _1016 VSWR = 4
“Zpe*Vp VSWR = 1+10°712
Inductance (uH/foot) 1-10
VSWR = _|_+/RFLFWD
L =.140 log (72%) = 0606 In (321-) 1 - /FLFWD
L=Z2eC Reflection Coefficient
B -RL/20
1x 108 =10
Attenuation (dB/foot) = VSWR -1
4343 278 edfeF VSWR +1
* [H_k's + Fbd J/F + Vo I' =/ RF7FWD
o= k14/F +ko F Match Efficiency (%)
Braid Factor ME = (1 - T'%) 100
. . L _8D+16ds VSWR -1}2
Round Wire Braid: Fbd =CeNsds ME = [1 - SR +1) ] e 100
. . _ 21 (D +21)
Solid Tube: Fbd = 1.0 _
Match Efficiency (%)
Cutof Frequency (GHz) MML = -10 log (1 - T'2)
- _(o°*VDp 112
(D + (d*ks) MML = -10 log [1 -(yeviee ) ]
7.5
Fco = RFL
AE (D + (deks) MML = -10 log (1-575
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General Electrical Properties

Cable Type Impedance Capacitane Velocity Dielecrtic = Time Delay

(ohms) (p/F/foot) (%) Constant (nS/foot)

N
Q0
d
)
4
C =
0
[

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
O 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 kel -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 T i -40 to +105
FEP 2.1 0.0007 G -70 to +200
Low Density PTFE 1.38-1.73 0.00005 Tl -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 G -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 RF coaxial cable

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.

Characteristic Impedance
VSWR & Impedance Uniformity
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

Qw =

R QOZEr A =TQmmEY

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
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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



7FI' IMES wmicrowave sysTEMS

components and cables with the appropriate Table 2
characteristic impedance is usually the prime factor in VSWR Conversions
selecting a given system impedance. VSWR Return  Reflection Mismatch Match

(:1)  Loss (dB) Coefficient Loss (dB) Efficiency (%)

0N
[«
wwd
)
4
S =
0
-

B. SIGNAL REFLECTION: 1011 45 0.006  0.000 100.00
VSWR,RETURNLOSS, REFLECTIONFACTOR | 4 554 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 0g 0.035 0.005 99.87
1. It is transmitted to the other end of the cable, asis | 108 o8 0.400 0.007 99.84
usually desired. 1.09 27 0.045  0.009 99.80
2. Itis lostalong 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 09.68
3in[ is reflected back towards the input end of the 113 24 0.063 0.017 99.60
cable. 1.15 23 0.071  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 | 4 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 0.951 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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A guide to the selection of RF coaxial cable

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. It is 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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The impedance of long lengths of cable will exhibit
very little change over their operating temperature
ranges - less than 2%.

It is 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

300 (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
is independent 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
can occur. 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

301




7ﬁ IMES microwAvE sYSTEMS

A guide to the selection of RF coaxial cable

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
t0 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 I PVC’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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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
1onization 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 1s 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)
14
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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
input 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

304

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 is 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
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Fig. 11
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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.

7FI' IMES wmicrowave sysTEMS

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
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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

®aa
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Fig. 13
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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.

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



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 107 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

308

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
1s 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.

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



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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Communications Coax

Attenuation ( dB per 100 feet ; +25C )

247 1% 1Y LMR- 7 LMR- LMR- 1’
LDF 1700 LoF 1200 900  LOF
Frequency / Size 2. 351}' 1.980° 1.550° 1.670° 1.090° 1.200°  0.870° 0.630" 0.590" 0.500" 0. 520' 0.440
30 MHz 0.147 0.149 0.197 0.209 0.288 k 0.421 0.54 0.561 0.567
ﬁﬂM_HI 0.125" EI 156 019 0.195 0.257 0272 0.374 0.479 0.547 0.70 0.730 0.736
150 MHz g.227" 0.280 0.340 0.347 0.458 0.481 0.658 0.345 0.964 1.22 1.29 1.30
220 MHz 0.281" 0.345" 0416 0427 0560° 0589 0.803 1.05* 1.18 1.49 1.58* 1.59*
450M_H: 0.422 0.515 0.617 0.632 0.834 0.864 117 1.51 1.72 217 2.2 2.30
700 MHz .= - - 0.809 - 1.10 1.48 .= 2.18 2.77 - -
900 MHz 0.641* 0.767" 0.912* 0.936 1.23* 1.27 1.70 2.21* 2.50 313 341" 3.36"
1,500 Mz 0.879* 1.050 1.22 1.26 1,66 1.69 2.24 2.33 a3 4.13 4.57 443
2,000 Mz 1.058" 1.250 1.45 1.50 197 1.99 2.63 3.45 3.90 4.84 241 5.21
2& MHz .= 1.440 168" 1.71 207 226 2.98 39 4,42 5.48 617" 591"

Attenuation at Any Frequency = [ k1 x SqRt (Fmhz) | + [ k2 x Fmhz ] or use Performance Calculator at www.timesmicrowave.com

0.02646

0.08737 0.05177

0.07555  0.09659

0.00016

0.00016 _0.00016

0.00026 __ 0.00026

21" 15" 1 LMR- LMR- 1
LDF  LDF X 1200 900 u§=
- o 1200°___0.870" 20
! ¥ I 1 4.4 : ]
31] iy 21 16.2 156 10.7 9.7 6.8 485 4.3 34 442 319
150 MHz 16.7* 123 909 8.7 6.04 55 39 2.75 24 19 249 1.81
220 MHz 135" 135" T.45" T.1 4.94* 45 3.2 223" 19 1.6 2.04* 1.49*
750 Mz 591 671 501 48 33 81 22 158 13 K 1% 0
700 MHz - - - 38 - 24 1.7 - 1.1 0.85 == ==
900 MHz 5.90* 4.49* 339" 33 224 21 1.5 1.05* 0.93 0.75 0.944* 0.703'
7,500 MFz 299" 330 252 24 66 16 11 078 070 057 0705 0530
2000 MHz 357" 276 213 2.0 1.40 1.3 1.0 0673 0.59 0.49 0.597 0.451
2 500 MHz - 2.40 1.84* 1.8 1.21* 1.2 0.9 0.59%4* 0.52 0.43 0.547" 0308

General Performance Properties

0.370¢

0.686"

_Dielectric: Cellular PE {nots2)
Shield: Aluminum Ta 3) 1.356° 0.926° D461 0.376° ]
Tinned Co Em 1.402° 0.972° 0.732" 0.490° 0.405° 0.320° 0225 0.178° 0.144
Jacket: Black PE (note 4) 1.670° 1.200° 0.870° 0.590° 0.500° 0.405° 0.300° 0.240° 0.195
Bend Radius (note 5) 135 6.5 7 15 1.25 T Bi5 0.75 0.50"
bs/foot) 0.736 0.448 0.266 0.131 0.097 0.068 0.055 0.034 0.022
Temperature ﬁanu -40°C to +85°C
Im&m 50 Ohms
Veloc 89 88 B7 BT 86 85 85 B4 83
& (pF per Fool) 223 231 234 234 236 239 239 24.2 245
center conductor 0.21 0.32 0.54 053 0.82 1.39 212 3.20 5.36
(0hms/1000") : shield 0.27 037 0.55 1.20 1.27 1.65 991 3.9 4.90
“Shielding >90 db
“Phase Stability +/- 10 ppm/degC
310 (800) TMS-COAX ¢ www.timesmicrowave.com
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Selection Guide 7FI'IMES MICROWAVE SYSTEMS

3" LMR- ¥" Beiden ULTRA- RG213/ Ly LMBR- LMR- Belden LMR- ULTRA- LMR- RG- LMR-

ex _ LDF 400 Superflex 9913  LINK™ RG214 Supeflex 300 240 ReeX 200 LINK 195 58 100A
"~ 0440__0405" 04150405 _ 0405 0405 _ 0300 0300° _0240° 0202 _ 0195 _ 0495 _ 0195 0185 _ 0.110°

0567 07 0654 08 07 2098 11 13 20 18 25 20 25 3.9

073 __ 09 0848 09 16121 14 17 25 2.3 26 31 5.1

1.30 1.5 1.49 16 15 28 2.23 2.4 3.0 47 4.0 5.1 4.4 6.2 8.9

15918 182 -- TSN B2 20 167 60 48 54 74__ 109

230 27 2656 28 27 52 3098 42 53 86 7.0 95 78 106 158

== 3.42 s - u s - 5.1 6.6 wm 8.7 wm 9.8 wm 20.0

336" 39 386" 42 419 80 561" 6 76 128 99 140 111 ___ 165 _ 228

443 54 512 56 74779 99 - 128 - 145 -~ 300

521 6.0 601 67 87392 115 -~ 150 169 - 350

. 591* 6.8 684" == 68" = 9.85* 10.4 1289 "= 16.9 an 19.0 - 40.0
| 0.12229 0.19193_0.24208 0.32090 0.35686 0.70914
0.00026 0.00033_0.00033 0.00033 0.00047 0.00174

%'  LMRB- 3 Belden ULTRA- RG21%/ %’ LMR- LMR- Belden LMR- ULTRA- LMR- RG- LMR-
ex LOF 400 Suweflex 9913 LUNK RG214 Supeflex 300 240 Reex 200 unk 195 58 100A

0.440r 0.405" 0.415" 0408 0.405* 0405° 0300° 0.300"° 0240" 0242 01985° 019" 0185 019" 0.110°

0
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414 33 397 22 18 228 21 149 035 102 40 089 040 023
319 26 306 17 12 17616 115 028 009 -- 068 030 0.8
181 15 174 090 062100 093 066 015 045 20 039 016 0.10
12 1w - 0825° 076 054 037 -- 032 -- 0.08
102 083 0975 045 030 056/ 052 038 008 026 10 022 008 006

- 066 -- 043 __ 030 0.21 018 -- 0.05

*_ 0703058 0614 028 018 039" 036 026 005 018 085 015 005 __ 0.040

0500 044 0507 020 0299 028 020 014 -- 012 -- 0.030

—_ 0451 0370431016 025 024 017 012 - 010 -- 0.025

" 0398° 033 08719 .- 0225 021 015 0.11 009 - 0.020

Tk wre the cadiie propariy o T ERpOURA EWHTS.

NOTES: Compesiors Dta As Published
(1) Center Conductor in LMR-900, LMR-1200 asstimated from pubished da.
& LMR-1700 is Copper Tube

LMR- LMR- LMR- Center Conductor in LMR-400, LMR-500
200 195 100A & LMR-600 is Copper Clad Aluminum
0.044° 0.037 0.018° Center Conductor in LMR-195, LMR-200,
0.116" 0110 0.060 LMR-240 and LMR-300 is Bare Copper
[NFiB 0.116° 0.065 LMR-100A is BCCS
0144 0139 0.083 (2) Low loss closed cell polyethylena foam (LMR-100A
0,195 0.195" 0110 solid potyethylene)
(3) Aluminum laminated tape bonded (LMR-100A unbonded)
0.50° 050" 0.25" 1o the Dielectric with a Tinned Copper Overbraid

0.022 0.021 0.009 {4) Black UV protected polyethylene (LMR-100A black PVC)
(5) Less than 1 ohm impedance change at bend

83 80 66

245 254 30.8
5.36 7.58 81.0
490 4490 8.5
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