walg oIt

E R I K

ird

The RF Experts

www.tactron.de

Products for Aeronautical Communications

Mike Gathergood
Bird Technologies, EMEA

+44 7557 368490
mgathergood@birdrf.com

November 2017




Products for Aeronautical Communications B. g
y ird

The RF Experts

Bird manufactures products which address a number of key issues for
Aeronautical communications:

" Live remote monitoring of transmitter RF power output and antenna
performance in multi-channel and trunked radio networks

= Test equipment for commissioning, maintenance and fault-finding of
ground-to-air radios, airborne radios, repeaters, antennas, antenna
combiners and transmission cables

= Distributed Antenna Systems for extending or enhancing coverage in
challenging RF environments such as passenger terminals, road
tunnels and airport service areas

= Antenna system components; duplexers, combiners, multicouplers,
isolators and active components
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The problem — how to efficiently monitor the performance of a number
of transmitters, transmission lines and antennas at many remote sites?
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AR, £

L3

" Provides alarm if antenna or cable fails

= High and/or low power alarm

=  Works with any modulation scheme

= PTT input to avoid false alarm triggering cpe= |

= Available for 118-138, 136-225MHz, 225-520MHz,
470-960MHz or 960-2400MHz ﬁ

" |ntegral directional coupler, -63dB

= Serial version supports alarm outputs to onboard LED, relay contacts
and PC software

= |P-enabled version supports alarm outputs to onboard LED, relay
contacts, HTML to web browser, Email from onboard SMTP, and SNMP

using supplied MIB
= 5V analogue outputs for forward and reflected power

ACMI — Antenna and Cable Monitor 6{

©2017 Bird
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The solution — Bird’s Channel Power Monitor can monitor up to 32
transmitters and/or antennas per unit, with no limit on number of
units per site, or number of sites per network. Monitors forward
power, reverse power and VSWR on each transmission line. Alarms on
reduced RF power, increased VSWR or decreased VSWR

oN

CHANNEL POWER

@_ ame VONITOR
5 g =

100W VHF/UHF non-directional ‘\- & f "__\
500W VHF/UHF directional sensor for Land Mobile Radio N \\ ' f
sensor for Land Mobile Radio VHE/UHF broadcast - L R | ‘ J
sensors for rigid - F/
. transmission lines, 7 inch ]
©2017 Bird to 6%inch, up to 50kW = >
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Typical Example of CPM in an Analogue Radio Network
For example, Aeronautical VHF/AM or Marine VHF/FM

Transmitter 1
123.175 MHz
, Directional I?bwer Sensor

Transmitter 2 _l
118.725 MHz

Directional Péwer Sensor

Transmitter 3 _-
127.400 MHz

Directional Fower Sensor
1

y _ Transmitter n ‘
ser Inputs: —
Power Reed Relay on Door 131.325 MHz

Adaptor PIR Sensor Directional Power Sensor

Smoke / Fire Alarm, etc...

©2017 Bird
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Typical Example of CPM in a “Trunked” Radio System
For example, TETRA, P25, DMR, MPT1327, etc...

T

Antenna

Post Filter

v

) .w
Transmitter 3 _gg .

Transmit
Combiner

Directional
Power Sensor

=) =) =2() e=() =3() =)

ye

Transmitter 5 —!‘g..
Power NN k
Adaptor C e mmmmmmmo .

User Inputs: N

Reed Relay on Door W o

PIR Sensor N

Smoke / Fire Alarm, etc... Directional

Power Sensor
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So what is Channel Power Monitor?

Provides real-time monitoring of multiple transmitters and antennas

16 analogue inputs which support
= Non-directional sensors for monitoring transmitters prior to the antenna combiner
= Directional sensors for monitoring antennas, combiners and transmission lines, or for systems where each
transmitter has its own antenna

2 digital (RS-485) inputs supporting up to 32 digital directional sensors
User-friendly display on “local” unit

Built-in web server allows monitoring with web browser or Android app
Supplied with MIB, allowing remote management with any SNMP version 2
management system

Alarm on reduced power output, increased VSWR and reduced VSWR

Multiple alarm functions
= Red alarm light on panel
= Red alarm bars on web browser and Android app
=  SNMP traps to external devices
= Alarm relay to external devices (lamps, klaxons, etc...)
= Three “user” inputs for external sensors (door reed relays, PIR, smoke detectors, etc...)

Data recording allows early diagnosis and repair of failing components

AC supply with 24V station battery backup
©2017 Bird
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Integrating Multiple Sites into 3" Party SNMP
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Sensor Configuration
User can name each channel,
alphanumerically
D ,. 2| Senso ' Name Enable/Disable Max Power PTT Min VSWR Alarms Max VSWR Alarms Min Power Alarms
i 500 | %lNormaIwOPen 7] 11
— 5 Nomaly Open ] 11 A
g [157.850 Marina | 500 | I [Normally Open | [11 1.8 ] B
Channel 4 O [100 |I | Disable v| CI [:I I ﬁ):]
Channel O / [100 [Disable | ] — ]
nel 6 y [100 [Disable V] A ] ] o ]
User can define which of User can define FSD  PTT inputs allow Channels equipped  User can define an
the analogue (0-4V) and of the sensors, switched channels to be with directional alarm condition in
digital (RS-485) sensor allowing use of any  monitored for power sensors (for the event that
channels are monitored Bird analogue (0to  output only when PTTis example, 4045) to forward power falls
and displayed 4V) power sensors active. User can define alarm if pre-defined below pre-defined

sense of PTT switching maximum VSWRis  threshold
exceeded, or if pre-
defined minimum
VSWR threshold is

©2017 Bird reached
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System Configuration
Diaital Senso Name Enable/Disable Default State Alarm
S ConguGe 2 m
Save Setlings ﬂ Radio CabnPIR | | N RS [ |
[
Channel Power Monitor| 192.168.1.5
Bracknell Marina
D: load Log Delete Log File || Not Loggin: || 5 seconds v
i Reset Alarm (| Auto Reset
Import || Export
mmzumm
User can name User can User can Configuration User can User can User can User can
the three specify IP  name the define specifythe  gefine specify
auxiliary inputs, address of site exportedto,  whether the type and whether  whether
alphanumerically SNMP orimported  alarmrelayis  frequency  auxiliary  auxiliary
management from host PC SEIf'resetting of event inputs are inputs are
system or requires logging enabledor “normally
manual reset disabled open” or
“normally

©2017 Bird
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Examples of Web Browser On-Screen Alarms (1)

Name FWD Power REFL Power VSWR

156.375 Coastguard 0 0 1

157.850 Marina 0 0 1

156.800 Calling 522 0.82

404 < 0

Radio Cabin Door Normally Closed -

Radio Cabin PIR Normally Open Il
| |Radio Cabin Smoke Normally Open I.

High antenna VSWR on channel 3. The preset threshold of 2.0:1 has been exceeded.

Sensors
Name
156.375 Coastguard
157.850 Marina
156.800 Calling

FWD Power
0

Failed transmitter on Channel 2. The PTT line has been activated, but there is no RF (the threshold
was set to >3W)

©2017 Bird
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Examples of Web Browser On-Screen Alarms (2)
U

Name FWD Power REFL Power VSWR

156.375 Coastguard 0 0 1

157.850 Marina 0 0 1

156.800 Calling 435 0

404 ~ 0

L)

Radio Cabin Door Normally Closed -
Radio Cabin PIR Normally Open |
l Radio Cabin Smoke Normally Open .

The VSWR on channel 1 has fallen below the minimum threshold. This may be an early sign of
moisture ingress into the coaxial cable.
The radio cabin door sensor has also been activated. Possible intruder?

Radio Cabin Door Normally Closed .
Radio Cabin PIR Normally Open [ |
| Radio Cabin Smoke Normally Open .

The radio cabin door and radio cabin PIR sensors have been activated. Intruder!

©2017 Bird
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Monitoring CPM with an Android Phone

CPM can also be monitored with a (free) app, which may be downloaded from the Google Play Store:

v B G HE 4 94% W 319 PM
Channel_1 Power FOI vV ard
Power
29.0 W
100.0 W
Channel_2 Power 9.8 W
Channels 1-6 Channel_3 Power 0 mwW
Non-Directional Channel_4 Power 0 mW S |
Channel_5 Power Ca e
Channel_6 Power 0 mw
Cch |7 Channel_7 Forward Power 21.3W
Di anr_]e | Channel_7 Reflected Power 0 mwW
irectiona Channel_7 Match 1.07 VSWR

©2017 Bird
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The problem — how to rapidly and accurately test multiple antenna and
cable systems in a complex airframe?

Antenna Locations i
767-200ER/-300ER

HF -

SATCOM 2D
ATC (R) ADF (L)
ATC (L) ~VHF (C)
e \/GPS(L.R) //ADF(R)/
VHF (L)
Weather radar /_

Localizer (L, C,R) B 0000000000000 0 0 0000 uu:guoo E]
Glideslope (L, C. R) _(f_/ :
o / Nowem

7,

TCAS Marker beacon
ATC (L) OMER
ATC (R) Radio altimeter receiver (L, C, R)
Radio altimeter transmitter (L, C, R)
- DME (L)

©2017 Bird
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Example 1 — testing TCAS antenna system with SiteHawk

5 siteHawk s Trace x1 o ' N M @ :
race x - \ -
nehaw 4 SCALE LIMITT CAL -

LA SWR 2.75/70.86

TCAS
2.7 1 1030.0000 MHz P
2.6 1050.0000 MHz 25 it ibcpired

2
1090.0000 MHz removed from
4 1100.0000 MHz EE rack.
Facilitates
quick testing
/‘\ of all 6
% antenna

-_ 1 | ) V. / 3 \4 elements.
o AN

0.9 Cor ON all 6 circuits
1000 1020 1040 1060 1080 1100 and distance
Start 1000 MHz Points 801 Stop 1100 MHz to fault if

' '?_“ _‘ _ failed.

-y

N

o\ ©

=T 4 T Gt 3 TIFE 7
RS

Normally, the
‘\11.—. ] tech is not
able to test
the cables or
antennas.
Hard to
isolate with 6
separate
circuits.
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Example 2 — locating a SatCom fault with SiteHawk
RECEIVE FREQ TRANSMIT FREQ

I SiteHawk SK-4000  Trace x1 )
g SWR 5.18 /0.70

SiteHawk used to identify a peesn

. v SiteHawk SK-4000 Trace x1
faulty transmit antenna. - -
VSWR exceeds pre-defined 52 13;333333:;
threshold of 2:1 F S

5.2 1626.5000 MHz

- 1660.5000 MHz

4.7 3 1600.0000 MHz

o7 | ~ CorON M7 | ~ CorON
1520 1530 1540 1550 1 560 1570 @ 1600 1 620 1640 1660 1680 1700
Start 1520 MHz Points 801 Stop 1570 MHz @ Start 1600 MHz Points 801 Stop 1700 MHz

- : o , N
pac A § - ~ v
MKR S DTF CAL -

MKR SCALE LIMIT

[ «— C =
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SiteHawk

Compact, self-contained and user-friendly
Frequency Domain Reflectometer

Rapid diagnosis of antenna, combiner and
transmission line problems

Visual display of VSWR, Return Loss, Cable
Loss and Distance-to-Fault

Wide frequency range, 1 to 4500MHz
Long battery life, typically 10 hours
between recharges

Also functions as precision RF power
meter with optional sensor

3 year warranty

©2017 Bird
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SiteHaWk/

ok siteHawk Tracexl

TElinctmLoss 50.00 4B / 5000 a8

® Unith
| @ swroof
) @ swp 3501 5]2‘333ﬂ
. e window Normal
@ Velocity 0-89
-4 @ Cableloss 0.0126 da/m
5| @ cableListiDFsSM
= = = ~
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SiteHawk

USB, WiFi and Bluetooth interfaces,
for sharing files with other devices
Scans can be exported at CSV (for
analysis in Excel, for example), or in
proprietary S1P format for post
processing with (free) SiteHawk PC
software

Screenshots can be exported as jpg

or png

©2017 Bird
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siteHawk /

ok siteHawk Tracexl

il vetmioss 5000 88/ 5000 w100l

@ Unitft
@ sStrt00f
o @ swop3s0l 512988 ft

@ Window Normal

PR L
-4 ° " osso_ul?ﬁdam

| @ CableList LDF5-504
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SiteHawk — Return Loss Measurement
14 ReturnLoss 2.70dB / -42.93 dB

781.0770 MHz -13.27 dB
-13.28 dB

-43 , , |
600 650 750
Start 600 MHz Points 201

850 900
IFBW TKHz

y Bird

The RF Experts

Cor ON

950' 1000
Stop 1000 MHz
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SiteHawk — VSWR Measurement
Al SWR 10.00/ 0.00

781.0770 MHz

2 918.2113 MHz

7507
Start 600 MHz Points 201

850 900

IFBW TkHz

y Bird
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Cor ON

9507 1000
Stop 1000 MHz
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SiteHawk — Distance to Fault Measurement

¥ SK-4500

2016/12/26 18:30:52
AMIAMDTF_SWR 6.58 / 0.38

6.6 0.6140 m

Trace x1

53
4.7
41
3:-5
2.9

2.2
1
Y
0.4

0 ' 10
Start 0.0 m
Start 1 MHz

Stop 25.0 m
Points 201

20

The RF Experts

25
DTFMax 48.06 m
Stop 500 MHz
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SiteHawk — Cable Loss Measurement

_~

¥ SK-4500 Trace x1

2016/12/26 18:32:46
Bl cableLoss -0.93 dB /-3.75 dB

.9 144.0000 MHz -1.22 dB

H=5
1.8
21
F2-3—
F2:6
29
F3-2

3.5
138
200 400 800 1200
Start 144 MHz Points 201 Stop 1296 MHz
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SiteHawk — Distance to Fault Measurement shows joints in cable

" £/ . AW
i Trace x1 | §
v SiteHawk S A i

V| SCALE LIMIT DTF

IO TF_RL 14.84 dB / -85.16 dB

15 1 6.5811 ft -39.95 dB
5 2 40.0891 ft -35.84 dB
L5 3 46.4747 ft -27.75dB

" 48.9778 ft -9.42 dB

-25

Cor ON
20 30 40 50 60
Start 0.0 ft Stop 60.0 ft DTFMax 583.59 ft

Start 500 MHz Points 801 IFBW TkHz Stop 1100 MHz

€

Antenna
Return Loss =-14dB

A 4

Connector J
4

Connector
- —
T LDF5 - SOA T
FeedLine
6 Ft. Jumper 4 33 Ft. » | 6 Ft. Jumper
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SiteHawk — What’s in the box?

SitoHawk,

©2017 Bird
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SignalHawk

= Self-contained handheld spectrum analyzer

Rugged, drop-tested to MIL specs

10MHz to 4.2GHz

10Hz to 5MHz bandwidth

Fast, accurate and sensitive; -135dBm noise

floor, 66dB dynamic range

Channel Power, Occupied Bandwidth and

Adjacent Channel Power measurements

Long battery life, 5.5 hours per charge

5.5 inch, 1280x720 pixel display

Touchscreen, can “zoom in” with fingertips

Sweep time 1.1ms to 1600s

Integral WiFi and Bluetooth allow filesharing

with other devices

= Also functions as precision RF power meter with
optional sensor

il

ild

bt & & &

@i ..

©2017 Bird
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SignalHawk
= Up to 4 tabbed windows, each of which is configurable individually

= Continuous Sweep or Single Sweep modes. Keep tapping single
sweep to update
= Selectable Preamp, 0, +10 or +20dB

Bird SA1 (¥ sa2

Continuous

Single Sweep Sweep

Cancel

©2017 Bird
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SignalHawk —

Bird SAT &

-320
-420
-520

-620

-720

Byl i

-1020 | ‘
-1120

-1220
-1320

Start 2.4GHz

Peak Search

Coupler
All

Marker Delta

Screen Capture (.jpg or .png)

REF ATT
SA2 ® + -32.0dBm 0dB

“I H' '.'w }‘ flllni ‘ “ ;-| |i "l' 'IyH'N '| |'|

Q

|

Marker + Marker -

Pre Amp

1 On Sample Clear/Write Hide

©2017 Bird

Continuous

Single Sweep Sweep off

Detector Trace A Trace B

The RF Experts

I|1|‘ -'[ !J ,,I i! ||'J |~‘| |}I .]_';

Stop 2.4835GHz < —

Phase Noise -

Trace C Trigger
Hide Free
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SignalHawk — Peak Search Function

REF ATT RBW

Blrd SA1 ® SA2 ® = 30.5dBm  0dB 300 kHz

95

l
ol
Ll || i“l |L||I HI“H ||[1‘|
.. |‘|'H’1 ‘||]

; L | L \II i | |
«(LJ 'll'h‘f ||'|‘[ I‘|| i-'|ll|'_|,‘ |I|\ I]III"‘I'F, illh ultt ’hl‘l H h‘l | 1[ |

al LA (L \’ A

-1195

-1295
-1395

Start 118.0MHz O Stop 136.0MHz < =

|

Peak Search Marker Delta Marker + Marker - Single Sweep Cosrtlfgggus Phasgfrf\lmse >

Coupler Pre Amp Detector Trace A Trace B Trace C Trigger
All 1 On Sample Clear/Write Hide Hide Free
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SignalHawk — Channel Power Measurement

= Accessible from the Measure
menu (select Ch Power)

= Shows total power in the
channel (dbM or Watts) and
the spectral density (dBm/Hz
or Watts/Hz)

= Measured band will be
marked with blue vertical
lines

©2017 Bird



Products for Aeronautical Communications B. g
y ird

The RF Experts

SignalHawk — Occupied Bandwidth Measurement

= Accessible from the Measure
menu (select OBW)

= Shows bandwidth of a user-
specified percentage of the
displayed frequency span

= Measured band will be
marked with blue vertical
lines

“ M\W, i

1

©2017 Bird
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SignalHawk — Phase Noise Measurement

= Use markers to display the
carrier power and the offset
frequency

= Phase noise is displayed in
dBc/Hz

MR:122.819MHz,-65.26dBm

MR
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SignalHawk — What'’s in the box?

©2017 Bird
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SignalHawk PC

= Lightweight spectrum analyser, uses your laptop PC as a display

= USB interface to a Windows application

= 100kHz to 3.6GHz

= Fast, accurate and sensitive; -135dBm noise floor, 66dB dynamic
range

= Waterfall display

©2017 Bird
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SignalHawk Rackmount

= 19” x 2RU Rackmounted spectrum analyser, with integral PC

= Remote access via IP, multiple sites can be monitored

= 100kHz to 3.6GHz

= Fast, accurate and sensitive; -135dBm noise floor, 66dB dynamic
range

= Waterfall display

e o s
= Now available with Advanced Spectrum W

Logging . -
= Logs Spectrum Traces for days or weeks SlgnamaWk

= Review recorded traces using spectrum
analyzer /
>

= Configurable set up for an automated test
plan to record frequencies of interest

©2017 Bird
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L] [ ] [ ] [ ]
SignalHawk PC and Rackmount — Setting Frequency Limits
= (]
Fie Help File Help
Spectrum Analysis 2:27:03 PM 15-May-20Isetup:Backup SA Spectrum Analysis 2:27:38 PM 15-May-201Setup:Backup SA
-43.0 dBm ref uL: 430 I Hz -43.0 dBm ref UL: -43.0 Hz
53.0 53.0
620 M1:-102.1/137.000 MHz |—— £3.0 M1: -99.5/137.000 MHz [—=
5 M2:-102.1/137.000 MHz KHz 2 M2: -99.5/137.000 MHz KHz
73.0 73.0
MHz MHz
I | }
x| e
118 137 e
MHz MHz W“ef'HSZ‘em
123.0 123.0
133.0 1330
Nt —
-143.0 LL:-143 Op g L1430 TESTETNY ‘a—
Start:118.000000 MHz Span:19.000000 MHz Center:127.500000 MFStop:137.000000 MHz Start:118.000000 MHz Span:19.000000 MHz Center:12/.500000 M-Stop:137.000000 MHz
RBW:100 kHz(M) VBW:10 kHz(M) Sweep:C,296.0ms  Trace: Clear Write RBW:100 kHz(M) VBW:10 kHz(M) Sweep:C,3120ms  Trace: Clear Write
Offset: 0.000 dB Atten:0 dB(A) PreampDetect: + Peak Trigger: Internal Offset: 0.000 dB Atten:0 dB(A) PreampDetect: + Peak Trigger:Internal —_—
M-103.8/137.0MHz  Limit: PASS Clear M-99.5/137.0MHz  Limit:PASS Clear
Start: Adiust start freanency with arrows . wheel_ or numbers (valid ranae: OHz to 36 GHZY ) Ston: Adiust ston freaniency with arrows. wheel. or numbers fvalid ranae: 0 H7 to 36 GH?), A
((Frea s span |(Bw & sweep )(Ampt & Trace]( Measure ] Mark & Limit ](* Fiie 8 Help ](Adv. Logging ] (Freq span (8w & Sweep J(Ampt & Trace](" Measure ] Mark & Limit )( File & Help ) ((Adv. Logging )
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SignalHawk Rackmount — Spectrum 118-137MHz, 20km West of LHR
SE

Fle Help
Spectrum Analysis Setup:Backup SA
-62.3 dBm ref UL:-62.3 | AutoScale
-67.3
72.3 M1:-106.1/137.000 MHz
G M2:-106.1/137.000 MHz Re_fgfzegce
2173 dBm
Scale
-82.3 5.0
dB /Div
K7
o Attenuation
Auto
-92.3 I 0o dB
97 3 Pre Amp:
Ll +24 dB
on JfOff
Offset:
h 0.0
dB

LL:-112.3 P,
LoD M3 Units:
Start:118.000000 MHz Span:19.000000 MHz Center:127.500000 MStop:137.000000 MHz dBm
RBW: 30 kHz(M) VBW:10 kHz(M) Sweep:C,234.0ms  Trace: Clear Write
Offset: 0.000 dB Atten:0 dB(A) PreampDetect: + Peak Trigger:Internal

M-106.1/137.0MHz  Limit:PASS Trace

K

Alto Scale: Antomatically adinsts amnlitude reference and scale for hest view of cirrent frace.
[ Freq & Span ][ BW & Sweep ][Ampt & Trace][ Measure ][ Mark & Limit ][ File & Help ][Adv. Logging]
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SignalHawk Rackmount — Spectrum 118-137MHz, 20km West of LHR
SE

Fle Help
Spectrum Analysis Setup:Backup SA
-62.3 dBm ref UL:-62.3 | AutoScale
-67.3
72.3 M1:-106.1/137.000 MHz
G M2:-106.1/137.000 MHz Re_fgfzegce
2173 dBm
Scale
-82.3 5.0
dB /Div
K7
o Attenuation
Auto
-92.3 I 0o dB
97 3 Pre Amp:
Ll +24 dB
on JfOff
Offset:
h 0.0
dB

LL:-112.3 P,
LoD M3 Units:
Start:118.000000 MHz Span:19.000000 MHz Center:127.500000 MStop:137.000000 MHz dBm
RBW: 30 kHz(M) VBW:10 kHz(M) Sweep:C,234.0ms  Trace: Clear Write
Offset: 0.000 dB Atten:0 dB(A) PreampDetect: + Peak Trigger:Internal

M-106.1/137.0MHz  Limit:PASS Trace

K

Alto Scale: Antomatically adinsts amnlitude reference and scale for hest view of cirrent frace.
[ Freq & Span ][ BW & Sweep ][Ampt & Trace][ Measure ][ Mark & Limit ][ File & Help ][Adv. Logging]
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SignalHawk Rackmount — Using Markers

_Eix
Fle Help
Spectrum Analysis 2:46:36 PM 15-May-20 Isetup:Backup SA
-63.0 dBm ref Select
-70.0 Marker:
[1]23456
770 M1: -89.2/119.725 MHz =
RS M2: -81.8/119.775 MHz || Marker:
-84.0 on /off
Marker to
-91.0 Max Peak
980
e Markers
. Peakfvalley
-105.0
m 14
UL: 0
3 Marker
Delta
[Off]123456
-119.0
M_arker
126.0 DEplay
-133.0__| l I I ; L Mz ] I ] | Marker
Start:119.500000 MHz Span: 500.000000 KHz Center:119.750000 MFStop:120.000000 MHz More
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Heathrow Approach, 119.725MHz and Heathrow Departure, 119.775
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Bird VPM3 Virtual Power e o
Meter T T ST T
= |dentifies multiple sensors i =
simultaneously, and displays :: 41.:021(3:;\”
data from each along with e e ppe——
its serial number W o — A
- WorkS Wlth most Blrd USB 40.859 mW 58.234 mW 1,064.244

Measurements  Statistics

flEld SensorS’ InCIUdlng 7020’ “Fwd Avg® 41013 mW “Rfl Avg® 40.859 mW "VSWR" 1.064.244

*Fwd Avg® 16.129dBm  “Rfl Avg® 16.113dBm “Rin Loss® 0.016 dB
5012D, 5014, 5015, 5015EF, ey ik Fail Bl e Rk
5016D, 5017D, 5018D, S BNT TN T R

5019D, 7020, 7022 and 7023 Gt s =
= Free download from Bird
website
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Bird RF Meter App
= Automatically detects sensor and opens the

B 9T 4 93%
d p p ¥ Device is 5017

= |dentifies multiple sensors simultaneously, and A Readings

Forward Power

17.7976 W

displays data from each along with its serial
number

= Requires USB OTG Cable e
= Works with most Bird USB field sensors, e e
including 7020, 5012D, 5014, 5015, 5015EF, owvode | 590000%
5016D, 5017D, 5018D, 5019D, 7020, 7022 and e
7023 v

= Available for free download from the Google
Play Store
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Wideband Power Sensor
= Works with VPM3 (Windows), Bird RF Power Meter App (Android),
SiteHawk SK-4500TC, SignalHawk SH-42S, 4421, 4422 and 5000XT

= 6 versions:
= 5012D, 350MHz to 4GHz, 150mW to 150W average, 400W peak
= 5016D, 350MHz to 4GHz, 25mW to 25W average, 60W peak
= 5017D, 25MHz to 1000MHz, 500mW to 500W average, 1.3kW peak
= 5017D-AV, 100MHz to 1300MHz, 500mW to 500W average, 1.3kW peak
= 5018D, 150MHz to 4GHz, 100mW to 25W average, 60W peak
= 5019D, 25MHz to 1000MHz, 100mW to 100W, 260W peak

= 5017D-AV is aimed at the Aviation market, and +HERELE LT T
covers all frequencies from VOR (108-118MHz) bt
POWER SENSOR
to TACAN and DME (900MHz to 1.3GHz)
= NIST traceable accuracy to 4%
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3140 Multi-Channel Monitor
= Monitors up to 8 separate radios, switch-selectable from front panel

= Uses 4044 or 4045 sensors for VHF, UHF or 700/800MHz
= 4044 non-directional sensor, 100W FSD
= 4045 directional sensor, 500W FSD forward power, 50W FSD reflected power

= Sensors have less than 0.1dB insertion loss, so ideal for permanent
installation at a trunked or multi-channel radio site

CHANNEL CONNECTORS

L nOOo00oo

Bird
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Antenna System Components
Pre-Selector

Handheld 2

Repeater

TX Combiner
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Antenna System Components — Receive Multicoupler
" Provides amplification for low-level received signals
= Splits signal from one antenna to several receivers
= VHF, UHF or 700/800/900MHz

= 4,8,12o0r 16 ports

= BNC or N Connectors
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Antenna System Components — Pre-Selector

= Passes only the required range of frequencies

" Prevents receiver de-sensing or overload by strong out-of-band
signals

= Wide range of frequency and pass-band options

= Bird offers comb-line or cavity types

8-resonator Preselector Cavity Preselector
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Antenna System Components — Transmit Combiner
= Combines multiple transmit signals onto a single antenna

Provides additional transmit noise filtering to protect co-sited receivers
= Wide range of frequency and pass-band options
= Bird offers comb-line or cavity types

Hybrid Transmit Combiner Star Junction T-Pass Transmit
Transmit Combiner Combiner
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Antenna System Components — Duplexers

= Combines a single transmitter and single receiver onto a single
antenna

" Provides additional transmit noise filtering, and protects receiver
from de-sensing and overload

= Wide range of standard offerings according to frequency
requirements
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