Air traffic control
Reliable and safe solutions

Edition 2019/01

@Hunzmsuuum

Excellence in Connectivity Solutions




Handle the most ditficult routing




Navigational aids 5

RF cables 6
RF connectors 14
Feeder assemblies 18
Lightning protectors 20
Radar equipments 22
SUCOFLEX assemblies 24
EACON assemblies 26
Lightninig protectors 27
Appendix 27

Your partner for system solutions

The HUBER+SUHNER Group is a leading global supplier of
components and systems for electrical and optical connectivity.
We offer technical expertise in radio frequency technology,
fiber optics and low frequency under one roof, thus providing a
unique basis for continual innovation focused on the needs of
our customers all over the world.
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Air traffic control

Air traffic control (ATC) is a service provided by ground-based controllers who direct aircraft on the ground
and through controlled airspace. The primary purpose of ATC systems worldwide is to separate aircraft to
prevent collisions, to organise and expedite the flow of traffic, and to provide information and other support for
pilots. This service can be performed using ground-based infrastructures for air traffic management and
guidance, which is owned by civil aviation authorities and managed by air navigation service providers.

This infrastructure, located throughout a given country, can be either an Area Control Center (ACC), whose
duty itis fo harmonise each aircraft's entrance and exit in order to ensure a consistent traffic flow inside the

airways, or airports, whose duty it is fo give aircraft the authorisation to take off or land so that a safe distance
from all other aircraft is guaranteed. HUBER+SUHNER provides a comprehensive portfolio of cables, connec-
fors, cable assemblies and lightning protectors that meet the key requirements for connection for this market,
including:

* Reliability

* Llow loss

« Power handling capability
* PIM performance

* Flexibility

» Weather resistance

+ On field mountability

HUBER+SUHNER Reliable and safe solutions



Navigational aids

Ground to Air Communication System (G/A/G)

Communication between pilots and air traffic controllers takes
place via radio equipment able to work in the frequency range
112-156 MHz (VHF Civil Comms) and/or 225-400 MHz
(UHF Military Comms) with 25 kHz and/or 8.33 kHz of chan-
nel spacing. The ground installations can be composed of
several fransceivers which can handle more than 50 frequencies
(carriers) independently. Each radio engaged by the controller
can transmit a carrier with a nominal RF power of 50 W modu-
lated in analogue or digital mode. For reliability and safety, the
system is usually as redundant as possible, meaning that a
large number of radios may be needed even for a small air-
port.

VHF Omnidirectional Radio (VOR)

The VHF Omnidirectional Radio or VOR is a type of short-ran-
ge radio navigation system for aircraft. It enables aircraft to
determine their position and stay on course by receiving radio
signals in the frequency range 108-117950 MHz which are
fransmitted by a network of fixed ground radio beacons. It
represents a modern alternative to NDBs. Unlike NDBs, the
VOR transmits two signals: the ground station sends out a ma-
ster signal-, and a highly directional second signal which varies
in phase 30 times a second compared to the master.

Marker Beacon (MB)

A Marker Beacon is a particular type of VHF radio beacon
used in aviation, usually in conjunction with an Instrument Lan-
ding System (ILS), to give pilots a means to determine their
position along an established route to a destination, such as a
runway. It is situated on the same course/track as the localizer
and the runway centreline, 4 to 7 nautical miles before the
runway threshold, and transmitts a carrier at 75 MHz.

1 Ground to Air Communication System (G/A/G)
2 VHF Omnidirectiional Radio (VOR)

3 localizer (LOC)
4 Glide Slope or Glide Path (GP)
5 Marker Beacon (MB)
6 Radar

Instrument Landing System {(ILS)

The Instrument Landing System consists of two independent
sub-systems, one providing lateral guidance (localizer - LOC)
and the other vertical guidance (Glide Slope or Glide Path -
GP) to the aircraft that are approaching a runway. In both
cases, two different RF signals are transmitted modulated at
Q0 Hz and 150 Hz respectively. The LOC is normally located
beyond the departure end of the runway and generally consists
of several pairs of directional antennas working in the frequen-
cy range 108.10-111.95 MHz, while the GP is an antenna
array situated to one side of the runway touchdown zone and

working in the frequency range of 328.6-335.4 MHz.
DME

The Distance Measuring Equipment is a transponder-based
radio navigation technology that measures slant range di-
stance by timing the propagation delay of RF radio signals.
DME is typically co-located with VORs and its functionality is
similar to secondary radars, except in reverse. DME transpon-
ders transmit on a channel in the 962-1213 MHz range and
receive on a corresponding channel between 1025- 1150

MHz.

Non-Directional Beacon (NDB)

A Non-Directional (radio) Beacon is a radio transmitter at a
known location.Itis used as an aviation or marine navigational
aid. The NIDB transmits as its identification signal @ morse code
in the long/medium wave frequency range (190-1750 kHz) in
all directions. Due to its operative frequency range, NDB
signals follow the curvature of the earth, so they can be recei-
ved aft much greater distances at lower altitudes. The pilot can
evaluate his actual position by means of the on-board Automa-
tic Direction Finder (ADF).

HUBER+SUHNER Reliable and safe solutions



RF cables

HUBER+SUHNER offers a wide range of coaxial cables, developed to meet the highest standards. A balanced range of flexible
coaxial cables provide the best performance for demanding applications. Our premium quality cables have excellent electrical
and mechanical properties and are used globally in various applications fo meet the highest demands. Comprehensive, professio-
nal support in conjunction with our comprehensive product range makes HUBER+SUHNIER a leading provider of radio frequency
solutions in air fraffic control applications.

Standard line: high-precision coaxial cable

Our Standard line includes RG coaxial cables to ML standards, as well as the halogen- ngh precision
free alternatives of the G and GX series, which are mechanically compatible with RG in

e RG standard
While the G-series uses LSFH™ (low smoke free of halogen) jacket material, RADOX®

Halogen-free options
additionally offers a higher temperature range, and maximum environmental resistance.

RG G GX
Dielectric material PE PE PEX
Jacket material PVC LSFH™ RADOX®
Halogen free - v v
Low smoke - v v
Flame retardancy - vV Vv
Temperature range v v vv
Weather resistance vv vV vv -
Outer diameter (in mm) RG G GX
3 RG_174_A/U G_02262 GX_02272
5 RG_58_C/U G_03262-01 GX_03272
55 RG_223_/U G_03262_D GX_03272_D-06
10 RG_213_/U - GX_07272
RG_214_/U

11 RG._ 214 hiflex G_07262_D GX_07272_D

PE Polyethylene

SPE Foamed polyethylene

SPEX Foamed polyethylene, radiation cross-linked

PTFE Polytetrafluoroethylene

PVC Polyvinyl chloride

FEP Fluorethylenepropylene copolymer

LSFH™ Low smoke and halogen free

RADOX®  Cross-linked jacket material

HUBER+SUHNER Reliable and safe solutions



Performance line: high-temperature coaxial cable

The PTFE/FEP cables from our RG series are designed for applications af up to 200 °C
and are characterised by low losses especially at high frequencies.
The cables in the ENVIROFLEX® family do not contain fluorine plastics either in the dielec-
fric or in the jacket and thus provide a robust and environmentally friendly option.

RG ENVIROFLEX

Dielectric material PTFE SPEX
Jacket material FEP RADOX®
Halogen free - v
Low smoke 4 4
Flame retardancy Not flammable vV
Temperature range vvv 24
Weather resistance Y vV
Outer diameter (in mm) RG G
5 RG_178_B/U EF_178

K_01252_D EF_178_D
3 RG_316_/U EF_316

K_02252_D EF_316_D
5 RG_400_/U EF_400

RG_142_B/U EF_142
10 RG_393_/U EF_393

Foam line: flexible, low-loss cable

The 3 product series SPUMA, S and SX provide lowest attenuation, high flexibility and
opfimal shielding. The S series with LSFH™ jacket material and the radiation cross-linked
SX series with the RADOX® jacket also offer extremely high flame protection.

SPUMA SPUMA-FR & S SX
Dielectric material SPE SPE SPEX
Jacket material PE [SFH™ RADOX®
Halogen free v v v
Low smoke - v v
Flame retardancy - vV vV
Temperature range 4 v 24
Weather resistance vV vV vV
Outer diameter (in mm) SPUMA SPUMA-FR & S SX
3 - S_02162_B -
4.5 SPUMA_195 S_03262_B-61 SX_03272_B-60
6 SPUMA_240 S_04162_B-60 SX_04172_B-60
10 SPUMA 400 | SFUMA-400 -
15 SPUMA_600 - -

HUBER+SUHNER Reliable and safe solutions
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Standard line - high precision coaxial cables

RG series
Cable type Item no. Impe- | Freq. | Inner conductor Dielectric Braid construction Jacket Diameter
dance | [GHZ] [mm]
Q]
RG_174_A/U 22511579 50 ] strand-07 PE single screen PVC 2.8
RG_58_C/U 22510015 50 1 strand-19 PE single screen PVC 495
RG_223_/U 22510072 50 6 wire PE double screen PVC 54
RG_213_/U 22510052 50 1 strand-07 PE single screen PVC 10.3
RG_214_/U 22510057 50 strand-0/ PE double screen PVC 10.8
RG_214_ HIFLEX 22512156 50 strand-19 TPO double screen PVC 10.8
G series
Cable type Item no. Impe- | Freq. | Inner conductor Dielectric Braid construction Jacket Diameter
dance | [GHZ] [mm]
Q]
G_02262 22510862 50 1 strand-07 PE single screen LSFH™ 2.8
G_03262-01 22512108 50 1 strand-19 PE single screen [SFH™ 495
G_03262_D 22511812 50 wire PE double screen LSFH™ 54
G_07262_D 22512085 50 strand-07 PE double screen LSFH™ 10.8
CX series
Cable type Item no. Impe- | Freq. | Inner conductor Dielectric Braid construction Jacket Diameter
dance | [GHZ] [mm]
Q]
GX_02272 22510833 50 2 strand-07 PEX single screen RADOX® 2.8
GX_03272 22510959 50 3 strand-19 PEX single screen RADOX® 495
GX_03272_D-06 22511592 50 6 wire PEX double screen RADOX® 5.4
GX_07272 22510708 50 2 strand-07 PEX single screen RADOX® 10.3
GX_07272_D 22511171 50 6 strand-08 PEX double screen RADOX® 10.8
16 GX_02272 / G02262 (upfo 1 GHz)
4 RG_174_A/U up o | GHz)
o / — G_03262-01 /RG_58_C/U
_ ’ e GX_03272
£ e GX_03272_D-06
< 08 G_03262D /RG_223_/U
2 — — GX_07272 (upto 2 GHz)
g 006 GX_07272_D/G_7262_D
< o4 RG_213_/U [upto 1 GHz]
’ // RG_214_/U /RG_214_HIFLEX
0.2
/.
0
0 2 3 4 5 6

Frequency [GHz]
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Temperature range | Attenuation | Attenuation | Attenuation Screening effectiveness Bending Bending Cable
@100MHZ @200MHz | @ 400MHz static repeated group
[dB/m] [dB/m] [dB/m] [mm] [mm]
-25°C-+85°C |0.26 0.38 0.55 >40dB (upto 1 GHz) 15 28 U2
-25°C-+85°C |01/ 0.25 0.38 >38dB [upto 1 GHz| 25 50 U7
-25°C-+85°C |[0.13 0.18 0.27 >85dB (upto 1 GHz| 30 54 uo
-25°C-+85°C |0.06 0.08 0.12 >40dB (upto 1 GHz) 50 100 U29
-25°C-+85°C |0.07 0.10 0.15 >71dB [upto 1 GHz| 55 108 U32
-25°C-+85°C |0.07 0.10 0.14 >70dB (upto 1 GHz| 15 60 U32
Temperature range | Attenuation | Attenuation | Attenuation Screening effectiveness Bending Bending Cable
@100MHZ @200MHz | @ 400MHz static repeated group
[dB/m] [dB/m] [dB/m] [mm] [mm]
-40°C-+485°C [0.26 0.38 0.55 >40dB (upto 1 GHz) 15 28 uz2
-40°C-+485°C |01/ 0.25 0.38 >38dB (upto 1 GHz| 25 50 U7
-40°C-+85°C |[0.13 0.18 0.27 >85dB (upto 1 GHz| 30 54 uo
-40°C-+485°C |0.06 0.08 0.12 >40dB (upto 1 GHz) 50 100 u29
Temperature range | Attenuation | Attenuation | Attenuation Screening effectiveness Bending Bending Cable
@100MHZ @200MHz | @ 400MHz static repeated group
[dB/m] [dB/m] [dB/m] [mm] [mm]
-25°C-+85°C 0.26 0.38 0.55 >40dB (upto 1 GHz) 15 28 U2
-25°C-+85°C 0.17 0.25 0.38 >38dB (upto 1 GHz| 25 50 U7
-25°C-+85°C 0.13 0.18 0.27 >85dB (upto 1 GHz| 30 54 uo
-25°C-+485°C 0.06 0.08 0.12 >40dB (upto 1 GHz) 50 100 u29
-25°C-+85°C 0.07 0.10 0.15 >71dB [upto 1 GHz| 55 108 u32
2000 w— GX_07272_D / GX_7272 |upto 2 GHz)
1800 \ s RG_213_/U
1600 —— G_072062_D/RG_214_/U /RG_214_HIFLEX
1400 \ m—— GX_03272_D-06/GX_3272 (upto 3 GHz)
1200 \\ G_03262_D /GX_02272 [up to 3 GHz)
z \\ RG_58_C/U (upto | GHz)
g 1000 \\\ RG_174_A/U (upto 1 GHz) /RG_223_/U
£ 800 \\\ m— G_03262-01
600 ‘\\ G_02262
400
\L I B —
200 |
—
0 1 2 3 4 5 6

Frequency [GHz]
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Performance line - high temperature coaxial cables

RG series
Cable type Item no. Impe- | Freq. | Inner conductor Dielectric Braid construction Jacket Diameter
dance | [GHZ] [mm]
Q]
RG_178_B/U 22510043 50 1 strand-07 PTFE single screen FEP 1.80
K_01252_D 22610061 50 6 strand-0/ PTFE double screen FEP 2.4
RG_316_/U 22510079 50 3 strand-0/ PTFE single screen FEP 2.50
K_02252_D 22510218 50 6 strand-07 PTFE double screen FEP 3
RG_400_/U 22510080 50 6 strand-19 PTFE double screen FEP 495
RG_142_B/U 22510037 50 6 wire PTFE double screen FEP 495
RG_393_/U 22511430 50 6 strand-07 PFA double screen FEP 990
ENVIROFLEX®
Cable type Item no. Impe- | Freq. | Inner conductor Dielectric Braid construction Jacket Diameter
dance | [GHZ] [mm]
[Q]
EF 178 23010656 50 3 strand-0/ SPEX single screen RADOX® 1.84
EF 178 D 23030426 50 6 strand-07 SPEX double screen RADOX® 2.45
EF_316 23009565 50 3 strand-07 SPEX single screen RADOX® 2.54
EF 316_D 22512281 50 6 strand-0/ SPEX double screen RADOX® 3.16
EF 400 22512280 50 6 strand-19 SPEX double screen RADOX® 5.00
EF_142 22512168 50 6 wire SPEX double screen RADOX® 5.00
EF 393 22512282 50 6 strand-0/ SPEX double screen RADOX® 10.05
5 e £F 178 D
45 K_01252_D
4 EF_178 (up to 3 GHz)
35 RG_178 (upto 1 GHz)
3 e
e _— —
25 EF_316 (up to 3 GHz)
% 2 — RG_316 [up fo 3 GHz)
g 15 E— EF_142
= — EF_400
05 ,/// — I ——— — RG_142_B/U
= RG_400_/U
0 1 2 3 4 5 e 303
RG_393

Frequency [GHz]
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Temperature range | Attenuation | Attenuation | Attenuation Screening effectiveness Bending Bending Cable
@100MHZ @200MHz | @ 400MHz static repeated group
[dB/m] (dB/m] (dB/m] [mm] [mm]
-65°C-+165°C |0.47 0.67 098 >40dB (upto 1 GHz) 10 18 U1
-65°C-+165°C [0.44 0.65 096 >80dB (up to 6 GHz) 15 24 X1
-65°C-+165°C [0.25 0.37 0.53 >38dB (upto 1 GHz| 15 25 U2
-65°C-+165°C |0.26 0.38 0.55 >80dB (up to 6 GHz] 18 30 u4
-65°C-+165°C [0.13 0.19 0.28 >81 dB (up to 6 GHz) 30 50 U
-65°C-+165°C [0.13 0.19 0.28 >85dB [up to 6 GHz| 30 50 uo
-65°C-+165°C |0.07 0.10 0.16 >81 dB (upto 6 GHz) 60 100 u33
Temperature range | Attenuation | Attenuation | Attenuation | Screening effectiveness Bending Bending Cable
@100MHZ @200MHz | @ 400MHz static repeated group
[dB/m] [dB/m] [dB/m] [mm] [mm]
-40°C-+105°C |0.47 0.67 098 >40dB (up to 3 GHz) 5 20 Ul
-40°C-+105°C (047 0.67 098 >60dB (up to 6 GHz) 5 20 X1
-40°C-+105°C [0.25 0.37 0.53 >38dB upto 1 GHz| 5 30 U2
-40°C-+105°C |0.24 0.35 0.52 >80dB (up to 6 GHz) 5 30 U4
-40°C-+105°C |0.14 0.21 0.31 >70dB (up to 6 GHz| 10 40 Ui
-40°C-+105°C [0.13 0.19 0.29 >75dB [upto 5 GHz| 25 50 ue
-40°C-+105°C |0.07 0.10 0.15 >78dB [upto 3 GHz| 30 100 U33
5000 m— RG_393_/U
4500 '\ e £F_303
4000 \ RG_142_8/U
I . —
3500 \ RG_400_/U
— 3000
2 \ EF_142
5 2900 \ EF_400
2
3 2000 s EF_316_D
1500 — EF_316 (upto 3 GHz)
1000 \\ T~ RG_316_/U (upto 3 GHz]
500 W\ I K_02252_D
EF_178_/D
0 EF_178 (up to 3 GHz)
0 1 2 3 4 5 6

Frequency [GHZ]

RG_178_B/U (upto 1 GHz|
K_01252_D
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Foam line - flexible, low loss cables
SPUMA series
Cable type Item no. Impe- | Freq. | Inner conductor Dielectric Braid construction Jacket Diameter
dance | [GHZ] [mm]
[l
SPUMA_195 84151727 50 6 wire SPE tape / braid PE 495
SPUMA_240 84151737 50 6 wire SPE tape / braid PE 6.15
SPUMA 400 84102703 50 6 wire SPE tape / braid PE 10.25
SPUMA_600 84151738 50 6 wire SPE tape / braid PE 1490
SPUMA-FR and S series
Cable type Item no. Impe- | Freq. | Inner conductor Dielectric Braid construction Jacket Diameter
dance | [GHZ] [mm]
[l
S 02162 B 22512310 50 6 strand-0/ SPE tape / braid LSFH™ 3.15
S_03262_B-61 84078137 50 5 wire SPE tape / braid LSFH™ 4.50
S_04162_B-60 84023780 50 6 wire SPE tape / braid LSFH™ 5.50
SPUMA _400-FR-O1 84132035 50 6 wire SPE tape / braid LSFH™ 10.25
SX series
Cable type Item no. Impe- | Freq. | Inner conductor Dielectric Braid construction Jacket Diameter
dance | [GHZ] [mm]
[l
SX_03272_B-60 84010513 50 5 wire SPEX tape / braid RADOX® 4.5
SX_04172_B-60 84026748 50 6 wire SPEX tape / braid RADOX® 55
18 S_02162_B
16 ] e SPUMA_195
14 S_03262_B-61 (upto 5 GHz)
= 12 SX_03272_B-60 (upto 5 GHz)
% 1 e SX_04172_B-60
S o8 s SPUMA_240
g o // S_04162_B-60
2 ° P e— e SPUMA_400
0.4 FR-
e R —— 0050
) / e — — _
0 %
0 1 2 3 4 5 6

Frequency [GHz]
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Temperature range | Attenuation | Attenuation | Attenuation Screening effectiveness Bending Bending Cable
@100MHZ @200MHz | @ 400MHz static repeated group
[dB/m] [dB/m] [dB/m] [mm] [mm]
-40°C-+85°C |[0.12 0.17 0.24 >Q0 dB upto 6 GHz) 12.5 50 X27
-40°C-+85°C |0.08 o.M 0.16 >90dB (up to 6 GHz) 19.0 60 X28
-40°C-+85°C |0.04 0.06 0.08 >90dB (up to 6 GHz) 25.0 100 U30
-40°C-+85°C [0.03 0.04 0.05 >Q0 dB (upto 6 GHz) 38.0 152 X29
Temperature range | Attenuation | Attenuation | Attenuation Screening effectiveness Bending Bending Cable
@100MHZ @200MHz | @ 400MHz static repeated group
[dB/m] [dB/m] [dB/m] [mm] [mm]
-40°C - +85°C 0.15 0.21 0.32 >80dB (up to 6 GHz) 16 30 S9
-40°C - +85°C 0.10 0.15 0.21 >Q0dB upto 2 GHz) 15 40 X7
-40°C - +85°C 0.08 0N 0.16 >80dB (upto 2.2 GHz| 25 60 %
-40°C - +85°C 0.04 0.06 0.08 >90dB (up to 6 GHz) 25 100 U30
Temperature range | Attenuation | Attenuation | Attenuation Screening effectiveness Bending Bending Cable
@100MHZ @200MHz | @ 400MHz static repeated group
[dB/m] [dB/m] [dB/m] [mm] [mm]
-40°C-+105°C |01 0.15 0.22 >85dB (upto 2 GHz| 20 40 X7
-40°C-+105°C |0.08 o.M 0.17 >80dB (upto 2.2 GHz| 25 60 X9
3000 = SPUMA_600
—— SPUMA_400
2500 SPUMA_400-FR-01
s SPUMA_240
2000 \ m——— SX_04172_B-60
g 1500 \ e 5_04162_B-60
@ SX_03272_B-60 up to 5 GHz)
3 1000 SPUMA_195
S_02162_B
500 k S_3262_B-61 (upto 5 GHz)

Frequency [GHz]

HUBER+SUHNER Reliable and safe solutions
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RF connectors

Cable Group 7/16 BNC

11 16 21 24 11 16 21 24 11 16 21 24
GX_02272 U2 . . . . . . .
GX_03272 U7z . . o . . B . o
GX_03272_D-06 uo . . . . . . . . . .
GX_07272 uz9 . . . . . . o . .
GX_07272_D U32 . . . . . D o . o
RG_178_B/U Ul . . .
K_01252_D X1
RG_316_/U U2 . . . . . . .
K_02252_D U4 . . o . . B . o
RG_400_/U utl . . . . . . . .
RG_142_B/U uo . . . . . . . . . .
RG_393_/U U33 . . . . . . . . .
EF_178 Ul . . .
EF_178_D X1
EF_316 U2 . . . . . . o
EF_316_D U4 . . o . . B . o
EF_400 U1l . . . . . . B .
EF 142 uo . . . . . . . . . .
EF_393 [URK] . . . . . . . . .
SPUMA_195 X27 . B
SPUMA_240 X28 . . . o . o
SPUMA_400 u3o . . . . . . .
SPUMA_600 X29 . . B
S_02162_8 N . .
S_03262_B-61 X7 .
5_04162_B X0 . . . . R . . .
S_04162_B-60 X9 . . . . R . .
SX_03272_B-60 X7 .
SX_04172_B-60 X0 . D D . o/R B . o

HUBER+SUHNER Reliable and safe solutions




QMA

QN

SMA

TNC

11 16 21 24 11 16 21 24 11 16 21 24 11 16 21 24
. . . . ./R ./R . . . . . .
. . . . . . o/R . Q/R R . . . .
. . . . . . ./R O/R C/R . . . . .
. ° . . o/R . ./R
0 . . . O/R ./R . . . 0 . .
. . . . . . o/R o/R O/R Q/R . o/R Q/R
. . . . . o/R O/R C/R . . . . .
. . . . . . O/R ./R I/R . . 0 . .
. . o . '/R . O/R
. . . . ./R ./R . . . 0 . .
. . . ° . . '/R o/R o/R ./R ° ./R Q/R
o . . o . o/R O/R o/R . . . . .
° . . ° ° ° O/R ./R o/R . ° ° . °
. . . o . . . O/R . ./R
° ° ° ° . ./R ° . O/R
. . ° . ° ° ° ./R . ° . o/R ° . O/R
. . ° . ° o ° ./R . ° . O/R o . O/R
. . ° . . . . o/R . . . Q/R . . Q/R

/R=Reverse

R =Reverse

HUBER+SUHNER Reliable and safe solutions
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QMA

HUBER+SUHNER QMA coaxial connectors are according to QLF standard and available with 50 Q impedance. The QMA
connectors are refurn loss optimized for frequencies up to & GHz. The interface is based on the SMA dimension but instead of a
threaded coupling mechanism a new snap-lock mechanism is used. The QMA interface has a very similar performance to the
SMA, butin addition it offers an easier, faster and safer coupling operation, helping customers to save significantly time during
production. QMA connectors are also available as waterproof version and are compatible with QLF standard.

* Easy to mate 10 times faster than with threaded SMA
Increased reliability

+ No torque or fooling required

+ 360° rotatable interface

Easy routing of cable assembly without mechanical stress or
electrical performance degradation

* Higher packing density

+ Size equivalent to SMA, but space saving as there is no
need for wrench clearance

Excellent electrical performance

Consistent VSWR performance enables to replace standard

XQMA

Besides the outstanding qualities of the quick lock connector
QMA, this advanced version has some exira advantages as
profection from corrosion in a salty atmosphere and from free-
zing in case of high humidity and low temperature.

QN

HUBER+SUHNER QN coaxial connectors are available with 50 Q impedance. The frequency range extends to 11 GHz,
depending on the connector and cable type, however most of the QN connectors are return loss optimised for frequencies up to
6 GHz. The interface is based on the inner dimensions of the N connector but instead of a threaded coupling mechanism a
snap-lock mechanism is used. The QN interface has a very similar performance to N, butin addition it offers an easier, faster and
safe coupling operation, helping the custfomers to save significantly fime during production of their systems.

+ Cycle time improvement for making RF connections
(10 times faster to mount than threaded connectors)
* No forque required
* Higher packaging density
Free-roftating connection when mated (cable forsion relief)
Eliminates loosening problems associated with threaded
connectors
« Same performance as N
Bestinfermodulation

XQN

Besides the outstanding qualities of the quick lock connector
QN, this advanced version has some exira advantages as
profection from corrosion in a salty atmosphere and from free-
zing in case of high humidity and low temperature.

HUBER+SUHNER Reliable and safe solutions



Coaxial connectors 4.3-10

HUBER+SUHNER as a leading global supplier of RF product is
an active partner of a developing group designated to provide
an innovative solution for the telecom market. The new 4.3-10
connector system is designed to meet the rising performance
needs of mobile network equipment and at the same fime redu-
cing ifs size supporting the ongoing space reduction require-
ments. The interfoce design has been filed to IEC and has the
potential fo become the standard connector system for the
above mentioned market.

This new interface offers very low PIM performance together
with weight and compactness advantages. A key feature of this
connector is the separation of electrical from mechanical pla-
ne, which implies a lower coupling forque and the possibility of
offering the connector plug with screw, hand screw and quick
lock design, thus simplifying the installation effort and offering
for all mechanisms a very high electrical performance.

* High density module design
-Due to the smaller flange and compactness
-Type 2, 3 minimum pitch 25.4 mm [no torque wrench)
« Llight weight modules
- Due to low weight components and the possibility of
designing modules with thinner wall thickness [no torque or
small forque required)
- Bulkhead solutions possible
« Flexibility in connector choice
-Due to the 3 different plug design
* Reliable electrical performance
- The separation of electrical and mechanical planes results
in easier installation possibilities

HUBER+SUHNER Reliable and safe solutions
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Feeder assemblies

Field mountable assemblies

HUBER+SUHNER filed mountable solutions consider mainly
HUBER+SUHNER SUCOFEED cables, that guarantee optimal
shielding, low attenuation, low VSWR, excellent intermodulation
performance and flexibility for handling and installation on sites,
in combination of HUBER+SUHNER QUICK-FIT connectors,
the worldwide approved N and 7/16 connectors for foam
dielectric corrugated copper tube cables.

Cable Features:

+ Low atfenuation design availoble

* High power capability

* High shielding effectiveness

+ UV-resistant

+ Guaranteed performance up to 3 GHz

Connector Features:

* Excellent RF performance

+ Low, stable and reproducible PIM
(Passive Infermodulation Product), typically -165 dBc

+ Safe assembly process, in-field termination with reproducible
electrical performance

+ Quick and easy assembly, 2 main connector parts, 4 steps in
less than 4 minutes

* High IP rating, IP 68

LISCA

LISCA cable assemblies are specially developed for applica-
fions where low VSWR and low aftenuation combined with low
intermodulation products are required. The excellent perfor-
mance is achieved by ufilizing corrugated SUCOFEED cables
with low intermodulation designed connectors and a controlled
assembly process with HUBER+SUHNER solder technology.
This product line is designed to provide optimal performance
up to 4 GHz.

* Excellent RF performance

* Llow atftenuation

+ Low, stable intermodulation products
+ Moisture protection IP68

Cable type Filed mountable LISCA assemblies
1/4" _ .
3/8" ; .
1/2" HF QUICK-FIT .
1/2" QUICK-FIT .
7/8" QUICK-FIT -
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lisca 4.3-10 Feeder

Screw (type 1)

Torque 5 Nm

Hand screw (type 2)

Quick-lock (type 3)

Interface key specifications Requirements
RL/IL DC -4 GHz >36dB
4-6GHz >32dB
Power 500W @2 GHz@90 °C
Screening efficiency type 1 >110dB @ DCto 6 GHz
type 2, 3 >90dB@DCto 3 GHz
PIM -166dBc @ 2 x 43 dBm
-160dBc @ 2x 46 dBm
Water tightness (interface, mated) P68 (@ 25 m, 1 hour)

Besides our existing LISCA portfolio following configurations can be ordered:

SUCOFEED_1/4_HF
SUCOFEED_3/8_HF
SUCOFEED_1/2_HF
SUCOFEED_1/2

Flame retardant: F

Straight male
Right angle male
Straight female

4.3-10

Jumper performance code

PE: no indication

example: 51

Example:

Product name

C5
c7
c9 Cable type
Cl12
11 Pattern of connector
16
21 Pattern of connector
431X Connector interface

Type 2 431Y
Type 3 4317

Assembly length in mm

Technical performance

Other products with 4.3-10 are available on request.

LIS-C9 F-11 431X-16 431X-02000-51

HUBER+SUHNER Reliable and safe solutions
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Lightning protectors

To protect air traffic control equipment from the destructive
effects of lightning, operators of instrument landing systems (ILS)
fraditionally use gas discharge tube (GDT) protection techno-
logy.

In aeronautical applications, availability and reliability are of
utmost importance. It is for this reason that HUBER+SUHNER
has infroduced an attractive lighting protector portfolio that can
handle higher lightning currents than traditional GDT protectors
and reduces residual energy af the output of the protecting
device to only a fraction of that performed by the GDT protec-
fors. This new technology is called the "quarter-wave shorting
stub" principle.

GDT protectors vs. quarter-wave shorting stub designs

Comparison of key parameters between the traditional gas discharge tube technology of series 3401 and the new and improved
designs of series 3400 and 3407.

Series 3401 Series 3400 Series 3407
A/4 shorting stub technology
GDT technology A/4 shorting stub technology with high pass filter
Lightning current handling capability (8,/20 ps) 58 ti Z:g‘zle 50 kA multiple 50 kA multiple
Residual peak voltage
Input pulse: 4 kV (1.2/50 ps) 650V (peak| <20V <15V
2 kA (8/20 ps)
Residual energy
Input pulse: 4 kV (1.2/50 ps) 350 ) <5y <1yl
2 kA (8/20 ps)

SEMPER™ - self-extinguishing gas discharge tube protector

The patented SEMPER™ concept impressively enhances the safety and reliability of
the well-known gas discharge tube (GDT) protector principle. It eliminates the risk
of the gas discharge tube "holding on" due to DC line powering or high RF signals,
which render the system inoperable and can destroy the GDT.

The SEMPER™ invention is based on a mechanical resettable thermo-switch

which is infegrated info the GDT protectfor's capsule holder.

Turn-off performance Recovery performance

Cool Warm-up phase Hot Cool-down phase Cool

Switch closed Switch closed Switch open Switch closed

Expanded
silicone

rubber

Silicone

rubber

GDT
ignited

US Pat. 7,567,417

SEMPER™ functionality
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Lightning protectors for ILS

Gas discharge tube (GDT) protectors
NDBs, Marker beacons, VOR-, Localizer-, Glide Path- and communication- equipment can be protected by means of series 3401
and 3402 GDT protectors. If you decide to use GDT technology, we recommend choosing SEMPER™ products which are identi-

fied in the following table by the suffix «EX»

Application H+S type Frequency range Interface Mounting RL min. | IL max.
Abbreviation Frequencies @il Geipna [dB] [dB]
[MHZz]
,\NAEB ;ZC;\/\]HZZSO KHz 3401.17.A* DC-1000 N -female / female | bulkhead MH12 26 0.1
VOR 1OC 108.11795 MH 3401.17C* DC-1000 N -male / female bulkhead MH12 26 0.1
Gp ! 328i336MHZ ‘ 3401.17.0048-EX* DC-1000 N -female /female | bulkhead MH12 24 0.1
COM 117975137 MHz 3401.17.0057-EX DC-1000 N -male / female bulkhead MH12 24 0.1
DME 962-1213 MHz 3402.17.A* DC-2500 N -female /female | bulkhead MH25 20 0.2
3402.17.C* DC-2500 N -male / female bulkhead MH25 20 0.2
3402.17.0072-EX* DC-2500 N -female /female | bulkhead MH25 20 0.2
3402.17.0076-EX* DC-2500 N -male /female bulkhead MH25 20 0.2

Quarter-wave shorting stub protectors

* 230V GDTincluded

* GDT notincluded

If you want to build the most reliable ATC system possible, we highly recommend selecting quarter-wave shorting stub protectors
from the following list. These products guarantee multiple lightning current handling capability of 50 kA (8,/20 ps) and feature

much lower residual voltage and energy when compared with GDT protectors. We offer products that can handle several appli-
cations within their operating bandwidths.

Application H+S type Frequency range Interface Mounting RL min. IL max.
Abbreviation Frequencies of the component [dB] [dB]
[MHZ]

MB 75 MHz
VOR; LOC 108-11795 MHz 3407170022 74-180 N -female / female | bulkhead MH74 or M8 | 20 0.15
COM 117975-137 MHz

3407170023 220-450 N -female /female | bulkhead MH74 or M8 | 20 0.1
©P 328-336 MHz 3407170053 320-512 N -male / female bulkhead MH12 or M8 | 20 0.2
MB 75 MHz
VOR; LOC 108-11795 MHz 3407170088 N -male / female
GP 328-336 MHz 3407170089 74-420 N female /female | PUkhead MH74 0rM8 | 23 019
COM 117975-137 MHz
DME 962-1213 MHz 3400.170385 950-1450 N-female /female | bulkhead MH250rM8[ 20 | 01

The products that appear in blue type in the above list repre-

sent the latest design of our quarter-wave shorting sfub protec-
tors. With its wide bandwidth of 74-420 MHz, it can be used
fo profect Marker Beacon-, VOR-, Localizer-, Glide Path- and
communication- equipment. These protectors offer clear techni-
cal advantages, which result in higher system reliability.

3407170089, N female - N female

HUBER+SUHNER Reliable and safe solutions
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Radar equipment

Radar is an object-detection system that uses radio waves to determine the range, altitude, direction, or speed
of objects. The radar beam would follow a linear path in a vacuum, but in redlity it follows a somewhat curved
path in the atmosphere because of the variation of the refractive index of air. The maximum range of

a conventional radar can be limited by a number of factors:

+ line of sight, which depends on height above ground. This means that without a direct line of sight, the path
of the beam is blocked.

« Signal noise is an internal source of random variations in the signal, which is generated by all electronic
components.

* Radar systems must overcome unwanted signals in order to focus only on the actual targets of interest. These
unwanted signals may originate from internal and external sources, both passive and active.

+ Radar jamming refers to radio frequency signals originating from sources outside the radar, fransmitting in the
radar's frequency and thereby masking targets of interest. Jamming may be intentional, as in the case of an
electronic warfare tactic, or unintentional, as in the case of friendly forces, operating equipment that transmits
using the same frequency range.
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Primary radar

A primary radar sends radar signals info the surrounding airs-
pace and receives its reflections. Electronic and mathematical
support systems allow if fo fade outf the echoes that are created
by the topology (hills efc.], such that only moving reflections
(flying objects) are shown on the screen. The primary radar
[ASR) works in the frequency range between 2200-2900
MHz. The rated pulse power is specified up to 25 kW.

Secondary radar

A secondary radar consists of an interrogator and a franspon-
der. The tfransponder, which receives the interrogator's signal,
replies automatically with application-specific information. The
interrogator is situated on the ground and the transponder is
part of the on-board navigation equipment. This application is
known as Secondary Surveillance Radar (SSR). Itis used by
the air traffic controller to collect information about the air-
planes that cannot be identified with the primary radar.

Such information includes the cruising altitude and the plane's
identity. The SSR works in the frequency range between 1030 -
1090 MHz with signal power between 150 W-1500 W.

Surface movement radar

A surface movement radar is used by air traffic controllers to
detect aircraft and vehicles on the surface of an airport. It may
also be used at night and during low visibility to monitor the
movement of aircraft and vehicles. The SMR uses a carrier
frequency in X-Band (9 GHz) or in Ku-band (15-17 GHz).
Higher-resolution SMR operate between 92-96 GHz.

Weather radar.

A weather surveillance radar (WSR] is a type of radar used to
locate precipitation, calculate its motion, and estimate its type
(rain, snow, hail efc.). These radars send directional pulses of
microwave radiation, on the order of o microsecond long,
using a cavity magnetron or klystron tube connected by a
waveguide to a parabolic antenna. The wavelengths of

1 - 10 cm are approximately fen fimes the diameter of the
droplets or ice particles of interest, because rayleigh scattering
occurs af these frequencies. This means that part of the energy
of each pulse will bounce off these small particles, back in the
direction of the radar station.

HUBER+SUHNER Reliable and safe solutions
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SUCOFLEX® TO0 - assemblies

SUCOFLEX 104 / 126

SUCOFLEX 104, 104P(E) cables have been designed to provi-
de solutions where it's important to have excellent electrical
and mechanical performances up to 26.5 GHz. They are also
fully qualified according to the MIL norms. The assembly's
configuration is extremely flexible due to o wide range of con-
nector interfaces and different ruggedisation types for the
cable.

All the connectors are made of stainless steel in order to impro-
ve the robustness of the assemblies in very harsh environments,
as well as the number of matings. For applications where it is
important fo improve either the phase stability (low loss stran-
ded inner conductor) as well as the bending moment, a special
version of SUCOFLEX 126E with a polyurethane jacket has
been designed.

SUCOFLEX 106 / 118

SUCOFLEX 106 and 118 should be used in applications up

fo 18GHz where special consideration must be given to low
attenuation or high power handling capacity. Wherever phase
stability is additionally required a special version has been desi-
gned with a low loss stranded inner conductor (SUCOFLEX 118).

Asis generally the case for all the cables in the SUCOFLEX 100
series, the assembly configuration is also extremely flexible due
fo a wide range of connector interfaces and different ruggedi-
safion types for the cable.

BMA N SMA TNC
Cable Group 14 15 | 24 | 25 | 11 16 | 21 24 | 11 16 | 21 24 | 11 16 21 24
SF_104 . . . . . . . . . . . . . . . .
SF 126 . . . . . . . . . . . . . .
SF_106 . . . . . . . . . . . . . . .
SF_118 . . . . o o . . .
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FACON - cables

To suit to the needs of our customers, HUBER+SUHNER has
developed this innovative solution. EACON represents a sim-
ple, flexible and fast way to assemble microwave cables and
connectors in the field without compromising performance. The
new field-mountable microwave cable and connectors are light
and waterproofed, built for frequencies up to 18 GHz - ready
for use in the defence market as well as in the industrial market

in general.
Features and benefits

* Waterproof IP 68

* Llow loss

* Usable up to 18 GHz

* Extremely reliable

+ Assembly ool kit available

* Easy assembly - only two connector parts

+ Field mountable

+ Allows you fo take on-site decisions regarding
length and configurations

 Narrowest cable feed thanks to dimensions
(assembly after installation)

* More added value for customers

FACON - connectors

BNC N QMA SMA TNC

Cable 11 16 25 11 16 25 11 16 25 11 16 = 25 11 16 25
EACON 4C ° ° ° ° ° ° ° ° ° ° °
Electrical data
Impedance 50 Q 50 Q 50 Q 50 Q 50 Q
Frequency range 4 GHz 18.0/15.0GHz* | 6 GHz 18.0/11.0 GHz* 11.0 GHz
Mechanical data
Centre contact plugged plugged plugged plugged plugged
Outer contact clamped clamped clamped clamped clamped
Cable retention force min. 180 N/1 min. | min. 180N/1 min. | min. 180 N/1 min. | min. 180N/1 min. | min. 180 N/1 min.
Environmental data
Operating temperature -65°Cto+165°C | -65°Cto+165°C | -65°Cto+165°C | -65°Cto+165°C | -65°Cto+165°C
IP rating IP68** IP68** IP68** IP68**
2002/95/EC (RoHS) compliant compliant compliant compliant compliant
Material data
Centre confact copper beryllium copper beryllium copper beryllium copper beryllium copper beryllium

alloy alloy alloy alloy alloy
Outer contact brass brass stainless steel stainless steel brass
Insulator PTFE PTFE PTFE PTFE PTFE
Gasket MVQ (silicone rubber) MVQ (silicone rubber)
Fastening nut stainless steel stainless steel stainless steel stainless steel stainless steel

HUBER+SUHNER Reliable and safe solutions
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Lightning protectors

Lightning protectors for radar applications used in air traffic control systems

In aeronautical applications, availability and reliability are of the utmost importance. It is for this reason that HUBER+SUHNER has
introduced an atfractive lightning protector portfolio that can handle higher lightning currents than traditional GDT protectors and
reduce the residual energy at the output of the protecting device to only a fraction of that performed by the GDT protectors. This
new technology is called the "quarter-wave shorting stub" principle.

All of the listed products below are quarter-wave shorting stub designs, which feature high lightning current handling capability,

low residual energy and can handle high RF power.

Application H+S Type Frequency range Connectors Mounting/grounding RL min. IL max.
Abbreviation | Frequencies [MHZz] of the component [dB] [dB]
[MHz]
DME 962-1213
SR 1030.1000 3400.17.0385 950-1450 N -fem./fem. bulkhead MH25 or M8 20 0.1
SSR 1030-1090 3400.17.0254 1000-1100 N -fem./fem. bulkhead MH12 20 0.1
SSR 1030 1000-1100
ASR 2700.2900 3400.17.0416 9700.2900 N -fem./fem. bulkhead MH25 or M8 20 0.1
ASR 2700-2900
MLS 5031.500] 3400.17.0410 2000-6000 N-male / fem. M8 20 0.2
MLS 5031-5091 3400.17.0235 5000-7000 N-fem./fem. bulkhead MH25 or M8 20 0.25
Appendix
LSFH™ SPUMA

Abbreviation for Low Smoke Free Halogene.

LISCA

LISCA cable assemblies are specially developed for applica-
fions where low VSWR and low attenuation combined with low
intermodulation products are required.

QUICK-LOCK
A snap-on connector inferface design with a retractable lock
nut, providing a fast connect/disconnect feature.

RADOX®

Trademark of HUBER+SUHNER: for crosslinked, flame-retar-
dant, heat-resistant and halogen-free insulation and jacket
materials.

QUICK-FIT
Connectors are designed for the termination of corrugated
foam dielectric cables.

SEMPER™

The patented self-extinguishing gas discharge tube protector
conceptimpressively enhances the safety and reliability of the
well-known gas discharge tube (GDT) protector principle. The
invention is based on a mechanical resettable thermo-switch,
which is infegrated info the GDT protector's capsule holder.

The SPUMA product family provides flexible and halogen-free
cable types and is extremely low loss.

SUCOFEED®

The HUBER+SUHNER trade name for these cables is SUCO-
FEED. One unique feature of the HUBER+SUHNER QUICK-FIT
connectors is their compatibility with most of the cable brands
on the market.

SUCOFLEX®

The SUCOFLEX is a high-end product family designed to provi-
de optimal performance, where stringent electrical require-
ments, in parficular stability and low loss, are important. The
mechanical and climatic resistance properties exceed those of
standard flexible cables.

SUCOPLATE®

A plating material made out of a combination of copper, fin
and zinc. Good corrosion and abrasion resistance. Non-ma-
gnefic. Registered frademark of HUBER+SUHNER.

VSWR

Abbreviation for Voltage Standing Wave Ratio. The ratfio of the
maximum to minimum voltage set up along a transmission by
reflections.

HUBER+SUHNER Reliable and safe solutions
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HUBER+SUHNER is certified according to EN (AS) 9100, ISO 9001, ISO 14001, ISO/TS 16949 and IRIS.
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