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Few facts about the lightning event
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Typically, more than 2,000 thunderstorms are active throughout
the world at any given moment producing on the order of
100 flashes per second. As our society becomes more
dependent upon computers and
information/communications networks, protection from
system disruptions becomes essentials.

During fair weather, a potential difference of 200,000 to 500,000
Volts exists between the earth surface and ionosphere. In a
lightning event this potential will be responsible for lightning
discharge currents of up to 100,000 Ampere.

The average length and duration of each lightning stroke vary,
but typically average about 30 microseconds producing

average peak power per stroke of about 1 (one) Trillion
Watts.

The temperature along the lightning channel (flash) during the
electrical discharge is in the order of 20,000 degrees Celsius
(three time the temperature of the surface of the Sun)

Wireless networks rely on communication towers for its
transmission of Radio Frequency putting them statistically in
a very high exposure zone. Average communication site in
Florida, during thunderstorm season, will be exposed to 18
to 20 lightning strikes a year.
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ANA 747 triggered strike at Kanazawa
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Aircraft launching step leader
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Annual Lightning Flash Rate
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High Resolution Full Climatology Annual Flash Rate

Global distribution of lightning April 1995-February 2003 from the combined
observations of the NASA OTD (4/95-3/00) and LIS (1/98-2/03) instruments
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Annual Lightning Flash Density

a\% 5-year Flash Density Map — U.S.
.i’b. VAISAI-A (1996-2000)

Flash Density
\’.;»—‘\ ﬂa:ho;hq. ::wenr
1

Lightning density maps provided by Vaisala-GAl : m s :o 16“,
(formerly Global Atmespherics), Tucson, Arizona. ' W4 to8
Map is for general informational and educational ':’ to ;
purposes only and is not indicative of current or " 05 fg 3
future lightning activity. Lightning data providad ——— o U 085t0 05
by the U.S. National Lightning Detection Network.® Kilometers o+ to D25
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The Lightning Event

+ + ++
IHTER-CLOUD STRIKE -+ ,_l.- 4 =

(CLOUD-TO-CLAUD)N
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[HECHARGE TN CLOUD BETWEEN
HEGATIVE BASE AND POSITIVE TOR
[EHTRA-GLOUL)

TYPICAL CLOLMD-TO-GROLUD
LIGHTHING BETWWEEH GROUND AHD
HEGATIVE CILGE CENTERE

The lower part of a thundercloud is usually negatively charged. The upward area is usually positively charged.
Lightning from the negatively charged area of the cloud generally carries a negative charge to Earth and is
called a negative flash. A discharge from a positively-charged area to Earth produces a positive flash
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Step Leader Length is Dependent on Cloud Charge
Accumulation

The Larger the Charge, the Larger the Step

Typical Step 150ft. @ S0uS per Step
( 1uS jump, 49uS pause )

Step Leader
Distance

Jumping Hemisphere
“Rolling Ball Theory”
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Definition of pulse wave-shape

90%

50%
10%

Ty

O, = virtual origin
[ = peak current
T, = front time

T, = time to half value

Figure A.1 - Definitions of short stroke parameters ( Typically T, <2 ms)
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Measured Peak Lightning Current

350kA

Maximum with 99.5%
Confidence level

AND

300kA

Maximum with 98%
Confidence level
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Time to Peak Lightning Currents

Max. 10u-sec
Min. 0.7pu-sec

0 to peak current with 96%
confidence level
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Duration and Amplitude of Continuing Currents
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Lightning current distribution on coaxial cable
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Coakxial shield lightning current
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Grounding fundamentals for Lightning Protection
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Any Conductor is an Inductor !

Communications Radio Tower Inductance
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Inductance considerations - monopole tower

This is the inductance calculation for a round Tubular conductor

Input Parameters 1th := 2..100 length of conductor in meters
TWO = 0.4445 radius of outer conductor in meters '
W1 = 0.3937 radius of inner conductor in meters
Low Frequency Inductance is: (for Ith >>rwo)
e A - £
) ‘ th YV /33 [ rwi ) Wi wi
Lptub(lth) := 2+ 1077-1th+| In| | 2- 028 - 0.38- \—\ +0.16- \—\
\ Iwo ) \4) \ITWO \IWO / \ WO /

Inductance of Solid Conductor

1540 %

Lptub(50) = 5412 x 107 °
Lp(50) = 4.666 x 10”3

3 1o

g Lp(lth)

3 Lptub(lth)

g

= +

E 5410 °

i 20 40 fill a0 1o

1th
Length (meters)

Tubular Plotted against the solid conductor
Times<Protect
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Inductance consideration - three leg tower

This is the inductance calculation for 3 solid round conductors

Input Parameters 1th ;= 2..
13w := 0.1016
A3 = 1.878

2 - 1tl 7110
Lp3(lth) := 2- 107 7-1th- | In 3(—1) — | l—i |
(\/1'3w . d32) \12/

Inductance (henrys)
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100 length of conductor in meters

2°r3w *
lr . 2r3¥

radius of outer conductor in meters

if—
2*r3w

Inductance Solid, Tubular, and 3 Cond

Lp3(73) = 6.463x 1077

Lptub(46) = 4.902 x 107

This distance is 6ft.

20 40 ] il 100

1th
Length (meters)
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360kV Peak

E"h;

>
1

Strike Voltage Distribution and
cable shield potential at entry port

rance panel

D
cl

Shields ~ 28kV going to
entrance panel ‘
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Lightning current sharing between tower
and coaxial cables during the lightning event
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Why Coaxial Cable Ground Kits are Essential

Inductive voltage drop across entire
150ft / 360kV I 40uH tower with 2us rise time and

peak current of 18kA  E=-Ldi/dt

Magnetic field coupling into coaxial cable from
current flow down the tower can cause a reverse
emf on the coax, opposing downward current
flow, and creating a differential voltage between
tower and coax. Coax cable insulation could

75ft / 250kv breakdown and allow an arc back to the tower.

T

An additional ground kit at the tower center
brings the shield back to tower potential reducing
peak voltages and the probability of coax
breakdown

BTS
Shelter

8ft / 28kV
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Coupling Effects

Tower l

Current
Flow T Mag.
Reverse Fiolds
EMF
On Coax

BACK
Tower— EMF  l«<——Coax

Coaxial shield is ineffective at 20kHz to 100kHz il
fundamental frequencies =

E— - ™
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Down Conductors

Down conductors used for lightning protection
must not have sharp bends.

Magnetic Field

Lightning
Strike Current N O !

Back EMF from self
inductive coupling

. ™
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Down Conductors

Proper bending requires a sufficient radius
and no bends less than 90 degrees

Current
> Radius Y ES!

e
"
"
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Lightning Protection (‘(fjj
“Zone of Protection” é\’:@) )
O J

7

\
’E@\
,;; \ 2 150 Radius
2 \ y Striking Distance
— | — < - (100’ for flammable
- % ~ liquids)
P & N « liquids
( LR
~ : 7
~ o - <
il R Per ANSI/NFPA 780

Zone of Protection
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Placement of Air Terminals

The Zone of Protection from lightning strikes can be defined using
the rolling sphere model.

. ™
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Ground Electrode Soil compaction-displacement

Sphere of Influence Electron Transfer

Step Potential

Ground Rod

Ground Level
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Fall of Potential Test

25
50 4  50-100ft Spacing
Readings Not Impacted by
15 Spheres of Influence
System
05 Platequ ) Current
. Resistance Probe

R /! ’ '\ Spheres of/v

N —= Influence

t———

™
7r TI M E S MICROWAVE SYSTEMS T'm es Pro te c t

=L



Typical Grounding Requirements:

- NFPA 70 NEC

— |EEE Standard 142

— |EEE Standard 1100

- Motorola R-56

— Verizon Wireless 8501
- Bell Mobility Cellular
— Essilor

- GE Medical Systems
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< 25 OHMS or two rods
Equipment Dependent
< 5 OHMS
< 5 OHMS
< 5 OHMS
< 5 OHMS
< 3 OHMS
< 2 OHMS
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Equipment Grounding with Coax Entering
from a High Entry Panel

\ = Grounding at bottom of the rack
AN ~—ENTRY PORT
: creates a path for surge current to
— ~ EQUIPMENT CURRENT .
S traverse the rack, upsetting or
) TR | destroying equipment.

= Proper grounding of the equipment
~— ENTRY PORT rack. If coax jumper cables enter at
the top, ground high. If they enter
low, ground low. There will be minimal
current flow through the rack.

H\

TIR

INSULATE FROM
CONDUCTIVE FLOOR
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Single Point Ground in a Communications Shelter
with bonded ac power and telephone protectors

— ac Power

Large Conductive Plate
To Earth Ground
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Insulated from conductive flooring
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Rooftop Installations

Cellular Antenna

Lightning Rods (6) --=-= >

Coaxial Cables from antenna

Perimeter rooftop ground conductors for
structural protection system with ~  ______
additional conductors bonding cellular
antenna support

Lightning Rod structural protection
system down-conductors (4) —==——="~-~===--= >

Separate ground down-conductor for
antenna structure and entry port bond

Equipment ground preferences:
Marginal Bond to structural protection or
separate down conductor
Good Bond to structural protection and
additional separate down conductor
Better Single bond to structural steel
Best Combine all three methods

Ground Loop / Rods around building ------ >/
Electrical Ground ----- >,

= S

Wp——

ij—'jj—T_Y—Y—‘

GPS Antenna

R A Cable

-

Coaxial

Entry
panel

Antenna

< support - entry
‘panel ground
bond to
building steel

Rooftop Ground
Considerations

Ground Loop/Rods
<——> Water /Sewer Ground
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Tower Leg Grounding (UFER vs. AWG #2)

e ———————
1 o e < e -
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Outside communication shelter copper theft fix

IX

After the f
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Damage and Fix
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Shelter exterior view
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External view of traditional method and proposed solution

-, ‘W N

W ', T NAT ' ad " T ) -
SEAYSE o S R

Traditional method consisting of:

e High material and labor cost

* Lack of provisions for other service entries
 Theft exposure

e Very high impedance return path to
ground

 High preventative maintenance

7 TIMES MICROWAVE SYSTEMS

Proposed method:

¢ Addresses theft issue
 Does not require external shield grounding kits

e Makes provisions for Coax/EWG/Data/DC and fiber
e Minimal labor cost

* All prep work performed at the shelter manufacturer

Times<Protect
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Traditional method:

 Requires separate Inside MGB (IMGB)
 Trapeze or other method to ground SPDs
 Performance affected by long ground wires
e High impedance IMGB ground conductor

* Single point ground by installation

* High ground loop probability

ﬁIMEs MICROWAVE SYSTEMS

RF Protectors
Bulkhead mounted

/ 2/0 Conductors
<«
to ground

Propose method:

* All RF protectors bulkhead mounted for best surge performance
* Assembly accommodates different wall thickness

e Provisions for grounding of all protectors to the same SPG

e Low impedance ground path for lightning current

 Control of MGB potential rise due to low “L"” of assembly

» Accommodates for additional equipment mounting

Times<Protect
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Ground lead considerations for installation of RF protectors
Applied surge wave-shape 6KV/3KA (8X20us)

Effects of 1.5 ft ground lead inductance of #1 AWG Cu wire

Bulkhead mounted SPD without added ground “L” . .
Voltage and energy throughput drastically increases

Surge return directly connected to protector ground

S — - AM T T
T g ] T T T
[ +256V, 992V +544V’ _176V
: B V V Delw??im:; . :
new?q‘smmus; i i s . P v 2000u/dv  S00MSals
CH1 10.0v/div . 000usidv  5.00MSals
en | DUT
G ﬁ ,h%n | . e
. ' Surge DUT t
J_ ;/logasia/;easured g l }
= Ground -
Generator é et ce
Voltage Measured at O-
_L scope

Note: The length of the grounding conductor connected to any lightning protection
device has a major effect on the protector performance as illustrated by the above test.
Leadless/Bulkhead installation technigue for RF lightning protection devices will
eliminate this additive voltage and energy throughput to the protected equipment

A ™
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Inside Components Description

Weatherized entry for Data, Fiber, DC,
Telemetry, Waveguide and other services

services

MGB

protectors

0 _ad plates to
wall thickness 5"-8"

assembly
| equipment
d grounding
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Smart: Panel’

Intelligently designed to effectively conduct
lightning current to earth ground while balancing
the need for security and economy

5
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Smart:Panel

oing

3| ossaonfiats \

o

1259 ONHEX \ 0.984 ON FLATS
\ogm\
8 g
| . 3
4]
&l -
-
t 1398 || 0187
L 4.228

Feed-through
LP-FT-DFDF
LP-FT-NFNF

=h

Blank Plug
LP-DP
LP-NP
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SmartfPanelm
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Smart: Panel e
i i

11
f iy LP-SP-12N / LP-SP-12D
Included installation hardware -— 2708858 —|
. O . O . o DR
* 3/8" x 2" Tamper Resistant Galv Lag Screw |, | - R
* 3/8” Short Galv Lag Shield = | 1
* 3/8" x 1-3/4" Tamper Resistant Bolt BEdl= L] | romorriom
« 3/8" SS Flat Washer = E ] ]
¢ 3/8” Lock Washer i 3 ' = 180[4572] = | 47si120)
* 3/8” SS Hex Nut i & ]
e Ground Lug 2/0 AWG | [ | i
 Tamper Resistant Wrench T — spse o “‘
* Hole Cutout Template o THICKNESS
g 36.009144]
%
L JJ_ 4
o i o0 O
Available accessories
e Lightning Protectors A
- 18.0457.
Based on Network Requirements gﬂf—ﬂ%}*
e Feed Through Connectors: S ———--s
LP-FT-DFDF (DIN Feed-Through) LP-SP-24N / LP-SP-24D
LP-FT-NFNF (N Feed-Through) — L — e
« Blank Hole Plugs: . . -  roewwEEwT Ll
LP-DP (DIN Hole Plug) ' E i " FOROPTIOWAL
LP-NP (N Hole Plug) 41 g 0 =} NTRiYPORT
s 9 340(863.6) —= 4.75(120.7)
o gro . \ é. F == ) '
Specifications: DY sl ==
~—=17.01177.8)
Material : 6061-T6 = MAWAL
Master Ground Bar: C110 Copper & THICKNESS e
Finish: Powder Coat 8
Weight (Ibs): 50 (12 Port) 58 (24 Port) 4| P
EE————
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Smart’ Panel” Installed view-metal building
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SmartPanel

Installed views
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Mutual coupling and isolation considerations
\

- »
< »

2 ft. separation provides [ [lsIylls
120dB isolation for Rack
equipment at 20KA

lightning current on
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-10
-20
-30
-40
-50
-60
-70
-80
-80
-100
-110
-120
-130
-140
-130
-160
-170
-180
-190
-200
-210
-220
-230
-240
-230
-260

Coupling(dB)
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EMI coupling effects a5 =2010g %
2

Strap to Strap Capacitive Coupling

conductor to conductor, 1 meter coupling length, as a function of separation distance [air}|

10 100 1k 10Kk 100k M 100 100M 1G 10G

s
P D
/f 1 /,.- /, -
.f’ff | /”f’fjffff
[ -
‘,,a’ | ‘,,J’ ,af” ",J’ ‘,,J’
_,.--""f | f’f,a’ff"f,z’f — 1mrm (0.04inch)
] — L — L arnm (0.12inch)
-~ ' AT AT A AT 10mrm (0.39inch)
f{/" | ;ff;ff;’f;’f —30mm (1.18inch)
- A T T T — 100rmm {3.94inch)
E . S . o ——300mm (11.81inch
A A A — 1 (39.37inch)
-~
x’fx’f,ﬁ’f
e
..—*"'f,.-*""f
ol f
[~
e
Frequency (Hz)
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Material Conductivity Comparison

Some typical electrical conductivities [edit]
Electrical
. Temperature
Conductivity C) Notes
(S-m™)
Silver 6301 = 10 20 Highest electrical conductivity of any metal
Copper 596 = 10° 20
Referred to as 100 %IACS or International Annealed Copper
Annealed Standard. The unit for expressing the conductivity of
Cobper 580 = 10° 20 nonmagnetic materials by testing using the eddy-current
= method. Generally used for temper and alloy verification of
Aluminium.
Aluminium | 37.8 = 108 20

WIMES MICROWAVE SYSTEMS
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Benefits of New Design Approach

Single point grounding accomplished by design.

30 Degree RF feeder entries for easy access, better weatherization, and water drip curve.
Accommodates 12 or 24 RF feeder cables, wave guide, data, telemetry, DC & fiber entries .
Impedance and inductance controlled through geometry of design.

Provisions for installation of LP Devices to create true single point grounding.

Materials: Al 6061-T6 Standard, C110 copper optional.

No external coax ground kits required, eliminating potential water ingress.

Theft proof design.

Weatherized to IP-65.

Protector throughput voltage lower than other panel designs using long ground conductors.
Adjustable to shelter wall thickness.

Provisions for lightning strike counter and ground resistance monitor with remote alarms.
Allows installation of multiple lightning protectors on the same ground reference plane.

Easily connects to external lightning designed ground system. A low impedance, fast transient
response Radial and Ground Rod System is best.

7rTIMES MICROWAVE SYSTEMS Times PrOteCt
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Various “Smart-Panel” Configurations

" V 4 ™
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Protector Grounding ???

— [
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When everything else fails, there is always
plastic tie!

4 Times<Protect
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Applications overview

DC blocked for isolation of antenna and equipment ports
for superior surge performance. These designs consisting
of DC blocked and DC short do not allow for passing
power on the center pin.

DC pass designs for applications requiring

power to be supplied to the Tower Top Electronics.
Selection of RF Power and DC Voltage is critical to ensure
proper operation.

Wireless Broadband applications requiring DC blocking

on Center Pin operating from 2000-6000MHz.

L1, L2 and L3 GPS protectors with High Pass filter in the

RF path and DC pass solid state protection for powering
GPS systems

Times<Protect
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RF Protection
Technologies
Performance

Overview

iy
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Product Application Selection Guide

Impedance (Ohms):

Operating frequency:

Maximum RF power (CW):

Peak power (if required):

IL/RL/VSWR (if required): IL RL VSWR

PIM (if required):

Maximum surge current (kA) (if required):

Violtage and energy throughput (if required):

Single or multichannel application:

If power is required on center pin provide the following data?  Yes Mo

+ Maximum Voltage and polarity (+/-):

* Maximum Current:

» Maximum Power:

Connector type (DIN/N):

N""’e Connector gender (FIM):  Surge site Protected site
The preferred method for product Operating omp range f knowr ) fenae) (corewiemina - (BF sdepien
recommendation is by obtaining the Weatherization requiements:
actual network operating data as APPLICATION NOTES:
opposed to competitor part number as
cross-ref.

. - Customer:

There are many overlaps in competitive Foruard To:

N . N Address: Your Times Inside Sales Rep, or Times Regional
products which might otherwise ot Sakes Manager, or Bogdan Klobas a@imesrmicro.com
disqualify our parts, even though our i
products could satisfy customer Phone:
requirements.

EE———
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LP-BTR-N Series DC blocked (20-1000MHz)

*DC blocked design

*Multi-strike capability

*Broad band performance up to 1GHz
*Exceptional RF characteristics

*Universal bulkhead and flange mounting
*Elongated Female connectors
*Weatherization gasket included

*Solid Brass design / White Bronze plating
*Phosphor Bronze center pin construction
*Silver plated center pin

*Insertion Loss: < 0.1dB

*Return Loss: <-26dB

*VSWR: <1.1:1

*Energy throughput: <200uJ

ﬁIMEs MICROWAVE SYSTEMS

«LP-BTR-NFF N Female/Female
*LP-BTR-NMP N Male on Protected
*LP-BTR-NMS N Male on Surge

3 E5071C Network Analyzer
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

LP-BTR-NFF

-5.

-30

Tr2
30.
20.
10.

0

-10.

-20.

-30.

-40.

-50.

-60.

-70.

-80.

-90.

-100

-110

=10z
o B
=203
=25

5.00

5.00

5.00
0.00
5.00

. 000

P S11 Log Mag 5.000dB/ Ref -50.00dB [F2]

000
00
00
00
00
.00

.00

.00

.00
.00

>1  1.0000000 GHz -28.501 dB
2 980.40000 MHz -28.592 dB

s21
00m
00m
00m

00m
00m
00m
00m P
Q0m
0om
00m
00m
Q0m
.Om

Log Mag 10.00mde/ Ref -40.00mde [F2]

>l 1.0000000 GHz -0.0735 dB
2 980.40000 MHz -0.0818 dB

.Om

1 Start 20 MHz

Marker Search |

- Marker Function |

2010-06-21 16:18

Protect




LP-BTR-N Series mechanical specifications

0.748 ON HEX
0.531 ON FLATS

I 1.024 0:96;) 0 4 1.024 |
1!
ol S - <! *LP-BTR-NFF
Befgl} $  +LP-BTR-NMP
LY 5% +LP-BTR-NMS

0.531 ON FLATS

e,

N Female/Female
N Male on Protected
N Male on Surge

- 2.890 _ 2.890
1.024 L0969 _1 ' 0.969 i 1.024
o o3y 1.3 o8N 3 g
1 =z 3 § (@] = il ] !
iy oS = @ 8 - = 0 =
PTE o T=E 8¢ 0
S SES w:is. @ Jps Y5 9 o
© mS Sif' o N E-o §; 4 oS
2 (/2] &.g =t = E ".‘ 'C_i =~z 2 ~
= |,'= :d I,E =0 oL
o~
0.531 ON FLATS/ / 0.748 ON HEX
e onrid : 0.748 ON HEX/ 0.748 ON HEX
: = == I | 0.531 ON FLATS

WIMES MICROWAVE SYSTEMS
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IP67 Weatherized LP-BTRW-N Series DC blocked (20-1000MHz)

«LP-BTRW-NFF N Female/Female
*LP-BTRW-NMP N Male on Protected
*LP-BTRW-NMS N Male on Surge

A E5071C Network Analyzer
Trace 2Response 3 Stimulus 4 MkrfAnalysis S Instr State

LP-BTR-NFF_
M@ s11 Log Mag 5.0000d8/ Ref -50.00dB [F2]

=1:000 >1  1.0000000 GHz -28.501 dB
-10.00 2 980.40000 MHz -28.592 dB
-15.00
-20.00
-25.00
-30.00
-35.00
-40.00
-45.00
-50. 00
*DC blocked design ~55:00
. . ope -60.00
*Multi-strike capability o
*Broad band performance up to 1GHz -70.00
*Exceptional RF characteristics 20
. . Tr2 521 Log Mag 10.00mdB/ Ref -40.00mds [F2]
*Universal bulkhead and flange mounting | zo.oom oo
*Elongated Female connectors 20.00m |2 980.40000 MHz -0.0818 db
. . . 10. 00
*Weatherization gasket included o oo
*Solid Brass design / White Bronze plating | -10.con
*Phosphor Bronze center pin construction | > Egm
. . -30.00m
*Silver plated center pin —40. 0om))
*Insertion Loss: < 0.1dB -50. 00m
*Return Loss: <-26dB T
*VSWR: <1.1:1 -80. 00m
*Energy throughput: <200uJ =9GD0m 2
. -100.0m
L]
IP67 Weatherized | -120.0n b
1 Start 20 MHz.

7 TIMES MICROWAVE SYSTEMS Times PrOtGCirM



IP67 Weatherized LP-BTRW-N Series mechanical specifications

3.236

LP-BTRW-NFF N Female/Female
*LP-BTRW-NMP N Male on Protected
*LP-BTRW-NMS N Male on Surge

$1.240

Y |

7
0.531 ON FLA@" f!
0.748 ON HEX/

*All Units Weatherized to IP67

MSEX20mm bolt

®1.240

; N HEX/
RSN E \(L748 ON HEX

0.531 ON FLATS

7r TIMES vicrowave systems Times< Pr OteCtTM



LP-STRL-D series DC Blocked (680-2200MHz)

*Fully weatherized body to IP67
*Broadband RF performance
*Multi-strike capability
*Maintenance free design

*Maximum surge current: 50kA
*Throughput voltage: 440mV
*Throughput energy: 700pJ

*PIM@ 900/1900/2100MHz: <-160dBc
*Insertion Loss: < 0.1dB

*Return Loss: <-26dB

‘iiiii=!;élllﬁ"5535;lA4K317C3M64V%5ESYE;TEHVHS

*LP-STRL-DFF DIN Female/Female
*LP-STRL-DMP DIN Male on Protected
*LP-STRL-DMS DIN Male on Surge

E3 E5071C Network Analyzer
1 Active ChjTrace 2 Response 3 Stimulus 4 Mkr/Analysis S Instr State
LP-STRL-DFF
Trl s11 Log Mag 10.00de/ Ref -40.00dB [F2]
10.00

1 680.00000 MHz -25.122 dB

0.000 |22 1.7668000 GHz -29.144 dB

-10.00
-20.00
-30.00 4

L n
-40. 00 <
-50.00
-60.00
-70.00

-80.00

-90. 00
P S21 Log Mag 10.00mdB/ Ref -30.00mde [F2]
20.00m

1 680.00000 MHz -0.0251 dB

10. 00m >2 1.7668000 GHz -0.0454 dB

-10.00m

-50.00m

-60.00m

-70.00m

-80. 00m - =

1 Start 680 MHz

-20.00m
-B0.00mﬁ!

2
-40.00m

s
G

‘Num of Traces
2

Allocate.
Traces

— |
i

Data-> Mem

Data Math "'
OFF |

%
—a

ON

Graticule Label
ON

Invert Color
O

2010-07-29 09:09

Times<Protect



LP-STRL-D series mechanical specifications

LP-STRL-DFF DIN Female/Female
—— FLATSQ\ N «LP-STRL-DMP DIN Male on Protected
—— LP-STRL-DMS DIN Male on Surge

2.504

1.398 0.157
4.228 -
S 0.984 ON FLATS
B 1.259 ON HEX PRt LA
. o / 1,259 ON HEX
/
' —oF
o-nng\ e
1,259 ON HEX \ = o
Q < |
0.984 ON FLATS \ & &
AN 21
i,
54 ¢ 8 - 1.398
[/ I~ E 2 :
b= &

4.260

Times<Protect
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LP-STRL-N series DC Blocked (680-2200MHz)

*LP-STRL-NFF N Female/Female
*LP-STRL-NMP N Male on Protected
*LP-STRL-NMS N Male on Surge

E3 E5071C Network Analyzer

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Instr State
LP-STRL-NFF
» S11 Log Mag 10.00de/ Ref -50.00dB [F2]

0
D000 >l 680.00000 MHz -25.492 dB
~10.00 2 2.1924000 GHz -26.848 dB

-20.00 &
¥

-30.00
-40.00
-50. 00

-60.00

-70.00

*Fully weatherized body to IP67 B average |

*Broadband RF performance calbration |

-100.0 J
.Multi_strike Caqui"ty Tr2 s21 Log Mag 10.00mde/ Ref -30.00mde [F2]

Stimulus |
: Stimulu
20-00M 685, 00000 WAz —0.0208 dB —

*Maintenance free deSign 10 0om | 2 2.1924000 GHz -0.0482 dB
*Maximum surge current: 50kA 0.000 |
*Throughput voltage: 440mV e Trigger |

————
-20.00m

*Throughput energy: 700pJ — | e
*PIM@ 900/1900/2100MHz: <-160dBc | -+ oo Marker Search |

50. 00m 2

*Insertion Loss: < 0.1dB i Z

-60.00m Marker Function |

*Return Loss: <-26dB ——

-80.00m 4

7rTIMES MICROWAVE SYSTEMS Times PrOteCtTM



LP-STRL-N series mechanical specifications

*LP-STRL-NFF N Female/Female
*LP-STRL-NMP N Male on Protected
*LP-STRL-NMS N Male on Surge

4.169

2.421

&
;-rll
2! I
ol
vy
0.905 ON FLATS
~
<
™~
4 . 4 - ] [ o=y | ON FLATS
l 1
<
A&
_ ‘ 0.866_|
Q .0.866 _ B
' L 4169 o =
< 2
S— o I B
3 g’gé el
é{ aE B
° :" |/ = s
osioneary [/  “—
ZABONHEY  f
O Y'C]v‘ TM
— -
Times< Protect
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LP-STRL Series Voltage Throughput

6kV/3kA 1.2x50us/8x20us wave-shape

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

CH1 500mV /div 20.00us/div 5,00MSals

. ™
7 TIMES wicrowave systems Times: Protect



LP-STRL Series Energy Throughput

LP-STR and LP-STRL 6kV/3kA
Energy & Voltage Plotted into 50 Ohms with 0.08VDC Offset when applicable

500.0E-3 T 800.0E-12
- a0 Ohm Voltage ]
450.0E-3 | Voltage over DC (ABS)
i Energy Over DC Offset I 1 700.0E-12
400.0E-3 | :
i { + 600.0E-12
350.0E-3 |
% T 12y
> 300.0E-3 S00.0-12 §
— >
S ; ] S
2 250.0E-3 - 400.0E-12 5
< - i =
S ] o
2 200083 1 300.0E-12 3
— 1 >
= o
o 150.0E-3 o
- c
200.0E-12 i
100.0E-3
50.0E-3 100.0E-12
000.0E+0 - 000.0E+0
© © © © © © © © © © 9 ® © © © © © © 9 D
Woow oW o ow o ow oW ow ow oW oW ow oW ow o w oW ow oW W w uw
o o o o o o o o o o o o o o o o o o o o
o (e} AN [0} < o (e} N [e0] < o < [ee] N (e} o < 0] AN [(e}
¥ @ @ @ @ q < o ' " Time < = «§ o « o ©

| . ™
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QWS voltage and energy plotted into 50 Ohm load (8x20us)

APT-BDFDM-LW8-1 8/20usec 6KVISKA
Energy & Voltage Plotted into 50 Ohms

20.0E40 B0.0E-B
r — 50 Ohm Voltage
\ w50 COhm Energy
15.0E+0 50.0E-6
- / 48.2u
10.0E+0 7 40.0E-6
- | g
g ' 3
: \ £
= - =
£ 50E4D N0EE =
= L ]
[=] -
= &
B s
i o
000.0E40 dpmtvertemrrmared i W N L o0.0E-6
W W m o wf o o T~ T~ T =~ B~ B
w w w uw W w w o oW w oW oW oW oW oW oW owow
(] = = =) = = = = = = = = = = = =2 = =
B S B b2 2 02 2 5 B & & 8 R B
-5.0E+0 - 10.0E-6
-10.0E+0 000.0E+0
Time
™
-
jie————
Times< Protect

7 TIMES MICROWAVE SYSTEMS




Times-Protect PIM Test Data - LP-STRL Series / <-160dBc

Carrier Status
ALC is on Freguency Mf{ﬁ;ﬁd R Pgéﬁifd Offset
CARRIER 1 1930.0 MHz 42.8 dBm 43.00 0.0dB
CARRIER 2 1990.0 MHz 43.2 dBm 43.00 0.0 dB

|
Passive IM Response

Order: 9 T 3 3
Magnitude: -243 17 -243 17 24317 -178.34
Peak Magnitude: -243.00 -243.00 -243.00 -174.00 c
Frequency: 163900 1750.0 12100 1870.0 MH=z

—— = —S—

=100 -

-120-
&
 _140-
H
- -160-
z

180- 'E

-200- i i ' [ [ [ i

1820 1840 1860 1880 1900 1920 1940
Frequency, MHz
— - ™
Times< Protect
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“Other Brand” Ultra Low PIM protector / <-155dBc

Carrier Status
ALC is on Freguency Mf{i':;ﬁd R eﬁ;ﬁfﬁ Offsat
CARRIER 1 1930.0 MHz 43.1 dBm 43.00 0.0 dB
CARRIER 2 1990.0 MHz 43.1 dBm 43.00 0.0 dB

. ___________________________________________________________________________________________________________________________________________________________________|
Passive IM Response

Order: 9 T 3 3
Magnitude: -243.14 243 14 -243 14 -123.15
Peak Magnitude: -243.00 =243 .00 =243 .00 -123.00

dBc
Frequency: 1690.0 1750.0 18100 1870.0 MHz
-100 -
-120- __ =
o
&
= -140-
&
>
4 -160 -
I
-180 -
-200 - i i I I [ I
1220 1840 1860 1880 1900 1920 1940
Frequency, MHz
— . ™
Times< Protect
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LP-STRL Series PIM data at 900MHz

Date: 2/4/2010 “/‘\‘ = Time: 9:41 AM
Passive IM Test Results
Description
LP-STRDMP
NO:0001
Carrier Sweep
ALCison Mf;i"e’f" offset

I F2 DOWN from 960.0 to 955.2 MHz. F1 Fixed at 935.0 MHz I I 43.0 dBm I I 0.0d8 I

|| woam  |[o0as |

I F1 UP from 935.0 to 937.4 MHz. F2 Fixed at 960.0 MHz

Passive IM Response (IM3)

F2 Down —— F1=935.0 MHz, F2=955.2 MHz; IM3=-165.3 dBc at 914.8 MHz

F1Up ~—5— F1=937.4 MHz, F2=960.0 MHz; IM3=-167.9 dBc at 914.8 MHz
-100
-120

&

= -140

3

3 “2Ppy

3 160

= e e e o
-180
-200- :

910 9 912 913 914 915
Frequency, MHz

REVERSE IM

Date: 2/4/2010 s Time: 9:31 AM
Passive IM Test Results
Description
LP-STRDFF
NO:0001
Carrier Sweep
ALCison Measawd Offset
| F2 DOWN from 960.0 to 955.2 MHz. F1 Fixed at 935.0 MHz |{woan |[oom |
[ F1 UP from 935.0 to 937.4 MHz. F2 Fixed at 960.0 MHz || 008m |[00as |
Passive IM Response (IM3)

F2 Down —— F1=935.0 MHz, F2=957.8 MHz; IM3=-167.8 dBc at 912.2 MHz
F1 Up ~&+~ F1=937.2 MHz, F2=960.0 MHz. IM3=-168.0 dBc at 914.4 MHz

-100

-120
&
= 140
3
2 -
i 160 b0 z1lo
= — SRS

-180

200~ |

10 am 912 913 914 915
Frequency, MHz
REVERSE IM
Rev. 4.00.2345

Summitek Instruments VFP SI-900 (GSM)

7rTIMES MICROWAVE SYSTEMS

Summitek Instruments VFP SI-900 (GSM) Dou 4nn 2248
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LP-STRL Series PIM data at 1800MHz

Times<Protect Times ¢ Protect "

£ _.
Date: 2/3/2010 Time: 2:47PM Date: 2312010 \”/\\”” b Time: 2:44PM
Passive IM Test Results Passive IM Test Results
Description Description
LP-STRDFF LP-STRDMP
Model Number Model Number
0001 0001
Serial Number Serial Number
Operator Operator
Wang Ru Qin Wang Ru Qin
Carrier Sweep Carrier Sweep
Measured Measured
ALCis on Pov:::’re Offset ALCis on o Offset
[F2 DOWN from 1880.0 to 1828.0 MHz. F1 Fixed at 1805.0 MHz |[3.008m  ][0.0d8 | [F2 DOWN from 1880.0 to 1828.0 MHz. F1 Fixed at 1805.0 MHz J[43.008m _ J[o0aB ]
{F1 UP from 1805.0 to 1831.0 MHz. F2 Fixed at 1880.0 MHz J[42.9 98m 0.0 a8 | [F1 UP from 1805.0 to 1831.0 MHz. F2 Fixed at 1880.0 MHz J[43.108m  ][0.0aB ]
Passive IM Response (IM3) Passive IM Response (IM3)
F2 Down —— F1=1805.0 MHz, F2=1826.0 MHz: IM3=-170.6 dBc at 1784.0 F2 Down —— F1=1805.0 MHz, F2=1826.0 MHz; IM3=-169.4 dBc at 1784.0
F1Up —5— F1=1817.0 MHz, F2=1880.0 MHz: IM3=-170.9 dBc at 1754.0 F1Up —E— F1=1831.0 MHz, F2=1880.0 MHz; IM3=-170.4 dBc at 1782.0
-100- -100-
-120- -120-
2 2
= -140- = -140-
3 3
K] 3
-160- -160-
2 - z
| ~— e
180 - | -180-
200- | ! 200- |
1730 1738 1744 1749 1754 1760 1766 1771 1776 17821785 1730 1738 1744 1749 1754 1760 1766 1771 1776 17821785
Frequency. MHz Frequency, MHz
REVERSE IM VERSE IM
Summitek Instruments VFP (v7.0.1013): SI-1800 Rev. 7.0.1013 Summitek Instruments VFP (v7.0.1013): SI-1800 Rev. 7.0.1013

rTIMES MICROWAVE SYSTEMS Tim es Pro teCtTM



WIMES MICROWAVE SYSTEMS

DC Pass product family

*Applications requiring power
*Broadband design
*Bi-directional operation
*Multi strike capability

*Fully weatherized to IP67

X
=T J = Electrode
ﬂ Seal
Cut-away view
of gas tube

uap

surge arrestor
(not to scale) \ Insulatmg
Inert Gas
(Ar, Ne) Gas Tube Arrestor
Symbol
v -} ‘ ;unu rro
Impulse ANSTC62.41, dv_go04 v,
Firing 1.2x50 psec  dt
Voltag

Firing Voltage ~ 700V

T St
N e I S
I N P R
Dt [
01 101 102 103 A0t v
dv/dt 5000

Times<Protect
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LP-GTR-D Series DC pass (DC-2500MHz)

Fully weatherized body to IP67
*Broadband RF performance
*Multi-strike capability
*Bi-directional operation
*90Vdc turn on (50 Watts)
«230Vdc turn on (210 Watts)
*350Vdc turn on (550 Watts)
*White Bronze plated body
*Phosphor Bronze center pin
*Silver plated center pin
*Insertion Loss: < 0.2dB
*Return Loss: <-26dB

7 TIMES MICROWAVE SYSTEMS

* LP-GTR-DFF/23/35
* LP-GTR-DFM/23/35

£H E5071C Network Analyzer

1 Active ChjTrace 2 Response 3 Stimulus 4 MkrfAnalysis S Instr State
LP-GTRDFM NO:0002

DIN Female/Female
DIN Female/Male

Pl S11 Log Mag 5.000dB/ Ref -50.00d8 [F2]

-25.00

1 1.0000000 GHz -33.222 dB

Meas

20.00 | 2 1.1000560 GHz -32.642 dB
: >3 2.2000120 GHz -39.098 dB
-35.00
0 T o~
-40.00
-45.00
ECal |
-50.00
-55.00 Clear |
-60.00
-65. 00 ’%.”::_'Y_
-70.00 Cal Kit
|
-75.00 = B85033E
Tr2 s21 Log Mag 50.00mds/ Ref -100.0mds [F2]
150.0m Modify Cal Kit |
. 1 1.0000000 GHz -0.0134 gB
100 0 2 1.1000560 GHz -0.0204 dB
100.0m 153372000120 GHz -0.1042 dB Port Extensions |
50.00m OFF
0. 000 Velocity Factor
1.0000
-50.00m 1 3 | cet 70
~100. Om q 50.000 Q
=
-150.0m Cal Trig Source
. Internal
-200.0m —_—
Power
-250.0m Calibration |
-300.0m
-350.0m
1 Start 100 kHz

2010-02-04 13:19

76 / TMS Times standard PowerPoint Template /
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LP-GTR-N Series DC Pass (DC-3000MH2)

« LP-GTR-NFF/23/35 N Female/Female
e LP-GTR-NFM/23/35 N Female/Male

L3 E5071C Network Analyzer =
1 Active Ch{Trace 2Response 3 Stimulus 4 Mkr/Analysis S Instr State

LP-GTRNFM NO:0001

M# S11 Log Mag 5.000d8/ Ref -75.00dB [F2] Calibration
=20.00 55660100 GHz —34.152 dB
-25.00 |72 3,0000000 GHz -37.695 dB e
-30.00 3 Correction
-35.00 ON
-40.00
-45.00
-50.00
:%6128 Ecal |
i Clear
-75.00 <
-80.00 roperty
. -85.00
*Fully weatherized body to IP67 ~90.00 —
-95.00 [
*Broadband RF performance -100.0 = .
. . e Tr2 s21 Log Mag 20.00mde/ Ref -60.00mde [F2] ,
.MUItl'Strlke C0P0b||lty 100.0m 556100 GHz 0.1272 dB by Sl
. d . | t zgﬁg: 2 3.0000000 GHz -0.1517 dB PerERErETEE
*Bi-directional operation e (CortExtmeins
*90Vdc turn on voltage (50 Watts) 7000 veecty P
«230Vdc turn on voltage (210 Watts) | 000 =
White Bronze plated body oo (| —
. -100.0m L r
*Phosphor Bronze center pin 120, om 1 L eral |
. . -140.0m o
*Silver plated center pin -150.am ¢ '
*Insertion Loss: < 0.25dB .
o .Om 'S
*Return Loss: <-26dB 1 stat 100Kz

Meas 2010-02-04 15:40

7 TIMES MICROWAVE SYSTEMS T’mes PrOteCt



Universal mounting and grounding bracket LP-BFDN-CW

I 1.969
0.886 &
1.004
4 LP-BHDN-C \M
= I
| |
Q 4 B
= T
) S’
b O
T T S — —
0.625
1.000
0.876
ds N &
), \i/ S o
gl 3 C{z : i
o . i o
< < o ) iy
- o 3 7 R
H 0]
(> T 3
hY, S

Material | A (Thinckness print
Aluminium| 0,098 $0.650
Copper 0.079 Times Protect” & P-BFDN-CW 2 . b

4 M4x15 Screw  [Stainless steel304 2
3 M4 Washer  |[Stainless steel304 4 ) ofi ;
2 M4 Nut Stainless steel304 2 Drw el Driwing No PN} Ver|Rev
LP-BFDN-AL and
i BFDN-CW Copper Copper-tinzine2um 1 Chk LP-BFDN-CW
BFDN-AL Aluminium 1 b Sheet | Metric 0|3
No. Name Material Plating Qty ica 1 Inch

. ™
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LP-GTV-N Series DC Pass (DC-7000MH2z)

i Z
EEaEs e
iiit B
H = ==
5 - - E :
NS
==
HH L =
e H 37 T REEEE
£ EE $'o " Qoaaae
& ia S ==
- e H 'i??,e 9* 7 =
N £ R/
o "9 -
(S
5 .A;?h» f &
i - H1 -
3 - aa
- i
H ==
-- -
- -
- --
g 2
==
-- -
-- -
-- -
-- -
- -- --
- - -
- -- -
- -- .-
- ssas=a
- -
=5 S
HH -
j.==u--u_-.-4 :
Sssszsasass

*Fully weatherized body to IP67
*Broadband RF performance
*Multi-strike capability
*Bi-directional operation

180 Vdc turn on voltage (150 Watts)
*White Bronze plated body
*Phosphor Bronze center pin

*Silver plated center pin

sInsertion Loss: <20dB (DC-6.7GHz)
sInsertion Loss: < 0.3dB (6.7-7.0GHz)
*Return Loss: <20dB (DC-6.7GHz)
Return Loss: <17dB (6.7-7.0GHz)

ﬁIME S MICROWAVE SYSTEMS

- LP-GTV-NFF
« LP-GTV-NFM

511

N Female/Female
N Female/Male

TYPICAL RETURN LOSS

0.0p
5.0
-10,0
-15.0
-20.0
-25.0
-30.0
-35.0
-40.0
-45,0
-50,0

A

L ——— /

I /

/

\/

/

™

| CH1: Start 10,0000 MHz Stop 7.00000 GHz |

521

TYPICAL INSERTION LOSS

0.00p

-0.05

-0.10

-0.15

-0.20

-0.25

-0.30

-0.35

0.40
045
CH1: Start 10,0000 MHz Stop 7.00000 GHz

Times<Protect



LP-18-400-N series DC Pass (DC-6000MHz)

Cable Connector & Lightning Protector in One!

*LP-18-400-NMH-X N type Male
* LP-18-400-NF-X N type Female

si1  TYPICAL RETURN LOSS

0,029 M5.000 dB/0.00dB

-5.0
-10.0
-15,0
-20.0
-25.0
-30.0
-35.0
-40.0
-45.0

*Fully weatherized body to IP67 =00

*Broadband RF performance 21 TYPICAL INSERTION LOSS
*Multi-strike capability 005 (L0g M 0.050 dB/0.00

*Bi-directional operation o] — ] —
+180 Vdc turn on voltage (150 Watts) 010 —
*White Bronze plated body 020

*Phosphor Bronze center pin o

*Silver plated center pin 038

*Return Loss: <-23dB

Times:Protect"
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Gas Tube voltage and energy plotted into 50 Ohm load (8x20us)
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- — 0 Ohim Yoltage
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Wireless Broadband and GPS designs

LP-WBX-N Series: LP-GPX-05-N Series:
*LP-WBX-NFF (Female-Female) * LP-GPX-05-NFF (Female-Female)
* LP-WBX-NMP (Male on Protected) * LP-GPX-05-NFM (Female-Male)

* LP-WBX-NMS (Male on Surge)

Times<Protect
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LP-WBX-N series DC blocked (2000-6000)MHz

LP-WBX-NFF N Female/Female
LP-WBX-NMP N Male on Protected
*LP-WBX-NMS N Male on Surge

File Trace/Chan Response MarkerfAnalysis Stimulus Utility Help
Trace 1 Scale Per Division |5.000 dB =
Transform [~ Gating [ ITransiorm Start/Stop LI |-10AUUIJUUU nsec !ﬂ |10.000000 nsec H More... | il l' |
I I 5171 LogM 5.000d8/ -20.0dE — —
-5.00 >1.] 2010000GHz -20.343d8 Autoscale
-10.00
i Autoscale
20,00 = ==~ = Al
2500 e E— L — _ —————
-30.00 - :
00 *  Scale
*Fully weatherized body to 1P65 s | PASS Reference
*Broadband RF performance 0 =
*Multi-strike ca pa blllty R 200000 GHz — Stop 6.00000 GHz Reference
*Maintenance free design e ) |
*Maximum surge current: 20kA - Electrical
: Del
Throughput voltage: 2Vpk 0 e
*Throughput energy: 150nJ o e T e Phase
. 010 e Offset
*Insertion Loss: <-0.2dB e —~
*Return Loss: <-18dB 020 s More b
*RF power: 50Watts o
-0.30
035 Favorites
2 Ch1: Start 2.00000 GHz — Stop 6.00000 GHz
Cont. CH1: S11 C 2-Port LCL
| 4

Times<Protect
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LP-WBX-NFF/NMP/NMS (2000-6000MHz) operation

1.04

we | WL SRR [ ome | cam s | rum
a | emscerormobcion | me s [
O-RIMG
GROUNDING LUG HOUNTING HARDWARE CAN

BE INSTALLED 0N EITHER

LOCE WASHER END OF DEVICE

JAM HUT

i

@ .530 FLATS, TYP.

-

SURIGE SIDE

NOTES:
1. ELECTRICAL PERFORMANCE

IMPEDANCE: 50 OHMS NOM.

OPERATING FREQUNCY: 2000-6000 MHz
VEWRSRETURN LOSS: 1.2:1 MAX < -0 di
INSERTION LOSS: 0.2 dB MAX

AVERAGE POWER: S0W

PROTECTION CIRCUIT: DC BLOCKED
ENERGY THROUGHPUT RATING: <150n)

2. MATERIAL &AND FINISH

CONNECTOR HOUSING: BRASS, TRI-METAL PLATE
CONTACTS: PHOSPHOR BRONZE, SILVER PLATE
SHELL: ALUMINUM, TRI-METAL PLATE

JAM WNUT: BRASS, NICKEL PLATE

LOCK WASHER, STAINLESS STEEL

O-RING: SILICONE RUBBER

MAX SURGE CURRENT: 10kA MULTIPLE (1.2x50/8X 205 WAVE FORM)
RESIDUAL PULSE WOLTAGE <3V 6kV/3kA (1.2x50/BX20ps WAVE FORM)

ACCEPTS #10 GAGE |

250 MAX B
PANEL THICKNESS

TYPE-N FEHMALE INTERFACE -
FER MIL-5TD-344
BOTH ENDCE

FROTECTED SIDE

— SEH TIMES MICROWAYE SYSTEMS

FURGE PROTECTOR
H-FEMLALE TO MN-FEMALE

i S 3000-4000 MHz
DATE OF MANUFACTURE. EX: JAN 2011 WATERIAL CRRRNSRSTT | — =
imaimn i P u (LI - | = ST_LP-WHE-MEE &

LEED) Ok ASEY 3 T SCALE e QERRD [scnr | sgmian

WIMES MICROWAVE SYSTEMS
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LP-WBX-N Series S11 & S21 parameters

File Trace/Chan Response MarkerfAnalysis Stimulus Utility Help
Trace 1 Scale Per Division [5.000 dB B
Transform [~ Gafing [~ [Transform StaryStop | [-10.000000 nsec lﬂ [10.000000 nsec L%.I More.. | _@_J 5.|
Wl 511 LooM 5.000d8/ -20.0d8
500 5T 2010000 GHz  -20.343 dB Autosca|e
10,00
1500
! Autoscale
2000 M| i
i VLY M sl | il All
2500 et e S
30,00 ey
*  Scale
3500
40,00
I PASS Reference
45,00
50,00 Level
55,00
1 >Ch1: Start 2.00000 GHz — Stop £.00000 GHz Reference
Tr 2 521 LogM 0.050d87 -0.20dB Position
015 >1 6.000000 GHz -0.13239dB
010 Electrical
0.05 Delay
0.00
005 R — e — Phase
010 i ] I e Offset
015 i
-0.20 1 More [ 2
| PASS
025
030 )
0% Favorites
2 Chi: Stat 2.00000 GHz — Stop 6.00000 GHz
Cont. CH1: S11 C 2-Port LCL
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LP-GPX-05-N series DC pass (1000-2000)MHz

*LP-GPX-05-NFF N Female/Female
*LP-GPX-05-NFM N Female/Male
*LP-GPX-05-SFF SMA Female/Female
*LP-GPX-05-SFM SMA Female/Male
*LP-GPX-05-TFF TNC Female/Female
*LP-GPX-05-TFM TNC Female/Male

File Trace/Chan Response MarkerfAnalysis Stimulus Utility Help
Trace 1 Reference Position {10.00 Div =
Transform [~ Gefing [~ [Trensfom Stan/Stop =] [10.000000nsec [£]  [T0000000nsec [5]  wore. | 2| il“
B .! 511 LogM 5.000dE/ 0.00dB __ _ 53
000 ST [ TO000000GH: 22209 (@ Sii
-5.00
-10.00
1500 L s21
-20.00 &
-25.00 [Py ¥ e
F II h . d b d IP 6 5 3000 = ™~ S — o3 >
. z = [ 8% il
ully weatherizea body to jzzz — —
L1, L2 & L3 RF performance o 7 ¢ sz
.DC.bIOCked RF path . . . " >Ch: Start 1.00000 GHz — Stop 2.00000 GHz.
*Solid State DC protectlon circuit 1y [L252 Lo OO0/ 1068 e S
*Multi-strike capability 0 recaivere
Maintenance free design -
*Maximum surge current: 10kA o0s Meacs:urement
7 ass...
User Voltage: 5Vdc g — i e e Rl I e e a— —
*Throughput voltage: <12Vpk om0 T
*Throughput energy: 150nJ .
.Insertion LOSS: <-0'1d B 2 o Ch1: Start 1.00000 GHz — Stop 2.00000 GHz Favontes
*Return Loss: <-26dB Cont CH1 SI1 C 2-Port LCL
| 4

Times<Protect
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LP-GPX-05-NFF & NFM (L1,

NOTES:
1.

L2 & L3) Bidirectional GPS Protector

| |
A | emsassoronmooucnon | ms Jonsal |

C-FING

>

)
n
o
o

2.10

@1.50

Ll

[

|

LOOTWASHER

JAM NUT

{

T

~a

TYPE-N MALE INTERFACE
PER MIL-STD-348

ELECTRICAL PERFORMANCE

IMPEDANCE: 50 OHMS NOM.

OPERATING FREQUNCY: 1000-2000 MHz

VSWR/RETURN LOSS: 1.2:1 MAX/<-20 dB

INSERTION LOSS: 0.1 dB MAX

AVERAGE POWER: 100W

MAX SURGE CURRENT: 10kA MULTIPLE (1.2x50/8X20ks WAVE FORM)
MAX USER VOLTAGE: 5VDC

TURN ON VOLTAGE: 6VDC

RESIDUAL PULSE VOLTAGE <12V 6kV/3Ka (1.2x50/8X20.8 WAVE FORM)
ENERGY THROUGHPUT: 110.)

PROTECTION CIRCUIT: DC BLOCKED RF PATH/SOLID STATE DC PASS
BI-DIRECTIONAL SURGE PROTECTION

. MATERIAL AND FINISH

CONNECTOR HOUSING: BRASS, TRI-METAL PLATE
CONTACTS: PHOSPHOR BRONZE, SILVER PLATE
SHELL: ALUMINUM, TRI-METAL PLATE

JAM NUT: BRASS, NICKEL PLATE

LOCK WASHE STA[NLESS STEEL

O-RING: SILICONE RUBBER

3.83

. 250 MAX

OUNDING LG

©.53 FLATS, TYP.

PANEL THICKNESS

ACCEPTS 210 GAG
GROUNDING WIRE

TYPE-N FEMALE INTERFACE
PER MIL-5TD-348

DATE OF MANUFACTURE. EX: JAN 2011 MATERIAL

: TIMES MICROWAYE SYSTEMS
= | =
e . ™% SURGE PROTECTOR
et o o ® N-MALE TO N-FEMALE
aiaas cang . s B 1000-2000 MHz
B D e e € [ s rcrostem| B

USED Ond ASIY

el

| seniort
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LP-GPX-05-SFF & LP-GPX-05-SFM Bidirectional L1, L2 & L3 Protector

LP-GPX-05-SFF 3473

5/8"-24-2A

1/47-36-2A
o
~
&
o
(=]
d
{os]

1.250

0.531 ON FLATS
0.748 ON HEX

LP-GPX-05-SFM

0787 2,098

1.250

b sg-24-28

Times<Protect
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LP-GPX-05-N & S Series S11 & S21 parameters

File TracefChan Response MarkerfAnalysis Stimulus Utility Help

Trace 1 Reference Position | 10.00 Div

Transform [ Gating [ ITranstrm Start{Stop LI I-1U.UUDDUD nsec 'ﬂ |1D.DDDEIEIU nsec 5 Mclre __l _I
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0.05 Measurement
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005 P
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| PASS
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-0.20 .
0% Favorites
2 Ch1: Start 1.00000 GHz — Stop 2.00000 GHz
Cont. CHT1: S11 C 2-Port LCL
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LP-GPX-05-N & S Series S22 & S21 parameters

File Trace/Chan Response MarkerfAnalysis Stimulus Utility Help
Trace 1 Reference Position | 10.00 Div — Save
Transform [ Gating [ ITransform Start/Stop LI |-1U.UUUUUU nsec E | 10.000000 nsec Iﬂ More... | _‘?J EJ
Il 527 LogM 5.000dE/ 0.00dE Ed
oo0" - >1:] 1.000000GHz -22703dB]" Save
500 Ip-gpx-05.csa
10,00
15.00 Save As...
-20.00
2500 =
T re— Save Data As...
-30.00 S — S —
3500 - E—
A I PASS
“40.00 7 Auto Save
-45.00 T
50.00 i
1 >Ch: Start 1.00000 GHz — Stop 2.00000 GHz
Tr 2 521 LogM 0.050dB/ -0.10dB
0.25 PAL 1.000000 GHz -0.04623 dB
0.20
- Manage Files...
010
o Delete Files »
0.00 — e
P . N WO
010 | User Preset...
I PASS
015
020 .
05 Favorites
2 Ch1: Start 1.00000 GHz —— Stop 2.00000 GHz
Cont. CHT1: 522 C 2-Port LCL
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Surge Performance Data for LP-GPX and LP-WBX Series
at 6kV/3kA (1.2x50/8x20us) wave-shape

LP-GPX-05-NFF
LP-GPX-05-NFM
Bidirectional operation

Tek ..
+

g

@ 4cq Complete M Pos: 100,0,0s

’y""

CH2 5.00%Ey M 25.0us
3-Jul=171 04:05

MEASURE

CH2
[

171.8%

CH3 Off
HE

Tek

LP-WBX-NFF
LP-WBX-NMP
LP-WBX-NMS
T @ 4cq Complete B Pos: 100,008 MEASLRE
t:HE
hdax
1.76Y
CH3 Off
Ma

CHZ 1.00%Ey M 25.0us
3-dJul-11 04:06

User voltage: 5Vdc
Voltage throughput: <12Vpk
Energy throughput: <110uJ

WIMES MICROWAVE SYSTEMS

Voltage throughput: <2Vpk
Energy throughput: <150nJ

Times<Protect
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Product Selection Matrix

(20-1000MHz) DC blocked N type - UHF/VHF applications - IP67 Weatherized
SCADA, LMR, Utilities, Public Safety, Oil, Gas

_ (20-1000MHz) DC blocked N type - UHF/VHF applications - Indoor use
SCADA, LMR, Utilities, Public Safety, Oil, Gas

_ LOW PIM (800-2500MHz) DC blocked DIN & N type
- Cellular Carriers
_ LOW PIM (680-2200MHz) DC blocked DIN & N, type -LTE, 700MHz
Public Safety Spectrum, Cellular Carriers
Broadband
[ LP-WBK-N Series (2000-6000MHzI DC blocked ] wireless
_ (IOOO-ZOOOMHZ) N, TNC & SMA type (5V)-L1,L2&L3
Bidirectional GPS Protector
_ (DC-3000MHz) DC pass N type (50/210/550 Watts)

(DC-2500MHz) DC pass DIN type (50/210/550 Watts)

Product Type

T I T
3000 4500 6000 7000

g? Times<Protect

0 an(M HZ) 1500

TI M E S MICROWAVE SYSTEMS

An Amphenol Company

P, Smart - Panel &'
Grounding
Accessories



Planned future product development

Products for DC block applications:

Products for DC pass applications:

LP-LBX-NFF/DFF (700-2700MHz) LTE and Cellular bands
LP-LBX-NMP/DMP
LP-LBX-NMS/DMS

LP-HBX-NFF/DFF (100-700MHz) high power HF/VHF/UHF combining applications
LP-HBX-NMP/DMP
LP-HBX-NMS/DMS

LP-LPX-60-NFF/DFF (700-2700MHz) LTE and cellular bands with telemetry)
LP-LPX-60-NMP/DMP
LP-LPX-60-NMS/DMS

LP-1PX-60-NFF (IF protector)
LP-IPX-60-NMP
LP-IPX-60-NMS

Notes:

BX designates DC blocking

PX designates DC passing

First letter designates frequency and application

-# designates operating DC voltage

The connector designation will change to D/TNC/SMA etc. as applicable.

7 TI M E S MICROWAVE SYSTEMS Tim es ) Pro tec t

==



ot 1l
We are the J

Single Source ' u
for Wireless \[f
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Tower Mounted Amplifiers ~
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RF Connectors
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Thank you and Questions ???
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