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. Introduction

LowBandSystem's Control Console LBC8ARD is the 8 position controller with unique features.

It is used to control antenna switches and array’s controllers that uses a 12 to 30Vdc, SINK or
SOURCE, Positive or Negative. Based on Arduino Micro board, with driver IC to energized 8 output
relays. LowBandSystem's LBC8ARD Software © written in C+ and consists of few thousand lines.

Band switching rotary, 2 x Amplifier and 2 x Extra buttons are wired directly to output connector.

e Input power: 13-20VDC, 1.5A maximum;

e Secondary power: 13-30VDC, 2A maximum, Positive or Negative;

e Microcomputer power lines protected by resettable fuse 0.5A;

e All output control lines protected by glass fuse 2A;

e Not active programmable output lines can be grounded or floating depending on internal
jumper setting;

e Controller has many pre- programmed truth tables;

e Custom truth table can be created by end-user;

Designed to control equipment of:

e LowBandSystems:
o Reversible and classic Beverage antenna systems;
o K-98 receive antenna;
o 4 SQUARE RX systems;
o 8Circle array;
o any of the Remote relay switch with BPFs and Pre Amplifiers;
o distribution systems 8A2R, DS8x2, DS8x4, DS4x4;
o 4 SQUARE Transmit systems, 4 and 8 directions;
o Stack Matches 1x2, 1x3, 1x4;
o any of the Remote Relay Transmit systems switches;
o DX Engineering
o Eight Circle receive system;
o Beverage Antenna Systems;
o A4SQUARE Transmit system;
o Any of the Remote Relay Transmit systems switches;
e Hi-Z Antennas
o Any of the HiZ-2, HiZ-4, HiZ-8, and Triangular antenna systems;

o Comtek
o ACB-4 Four Square systems;
e YCCC

o Vertical Receive antenna system;
¢ RemoteQTH

o All antennas and switches;
e Array Solution:

o Antenna phasing systems;

REPLACES:

e DX Engineering: EC-8, EC-4BCD, CC-8A Control Consoles, EC-DVA Directional Control Consoles;

e Hi-Z Antennas: HIZ-SS4ELEMENT, CTRL-421, CTRL-821, SW-421, SW-422, SW-821, SW-822,
and all the Controllers for 2-3-4-8 element systems;

e COMTEK ACB-4A Series Four-Square Control Consoles COM-ACB4A



Il. Key Features

Very intuitive controls:

e 8 buttons on a circle map.
o AZ MAP of your QTH can be made on special orders.

e Rotary band pass filter switch
o 2 and 3 band systems configurations available

e Two Push buttons to switch ON-OFF two preamplifiers
e Two Push buttons to switch ON-OFF other gear.

Can managed very complex systems of receive antennas, arrays and remote switches.

e With two Extra buttons and unique software options you can control few antenna systems
with one only controller

Universal outputs, can be reconfigured by user:

e 8relay output control lines;

e Sink or Source or both permanently;
e Positive or Negative;

e High voltage for older equipment;

Very flexible control logics:

e Preprogrammed, 7 sets of many truth tables (relay logic), 8 output lines, for almost all
know remote relay and array switches, combiners and other devices on a HAM market.

e USER defined truth table, 8 output lines.

Protection for your valuable gear:

e Canuse TX_Gnd (PTT) signal from transceiver to switch OFF all the RX gear (filters,
preamps.) to protect them of your station transmitted power.

e Same TX_GND (PTT) signal used for Hot Switch Protection in a Transmit systems
application of this controller. When TX_GND (PTT) is active (short to common) no relays
will switch if a control pushbutton is pushed.



DIFERENT APPLICATIONS OF THIS CONTROLLER DESIGN

LBC8ARD RX systems

LBC8ARD 4SQUARE 8 direction transmit systems

2/

Universal control console, transmit systems:

Stack Match controller:




HARDWARE

1) General:

8 programmable relay outputs:

» Sink or Source for all 8 lines;

e For example, you can control 8 direction antenna relay switch or array system
with 3 lines BCD control logic and at the same time up to 5 output lines for
other antenna systems with user defined logic;

> Can be configured as a Source to control 3 lines and a Sink to control 5 lines at the
same time;

Can use second, high voltage power supply (or NEGATIVE polarity) for long runs of control
cables to distant remote switches or other relays switches requiring other than +12Vdc
control voltage;

3 band selector for Receive BandPassFilters control with Bypass option;

2 buttons to switch First, Second or Both RX Preamplifiers;

2 EXTRA buttons, to control some other equipment, like remote switches, remote
preamplifiers, CW STUB switch of Vertical arrays;

LowBandSystem’s RX chains (Remote Relay switches, Array switches, BPFs, RX amps) is
PROTECTED by switching OFF all control lines while transmit using TX_GND (PTT) signal from
transceiver;

TX_GND_OUT signal to Power Amplifier, delayed 8 milliseconds;

TX_on and RX_on control signals for other gear;

Output connector: DB-25(m)



2) Output connector DB-25(m), pins description: 3SAMEHUTb
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Pin

#1
#2
#3
#4
#5
#6
#7
#8

#9

#10
#11
#12
#13
#17
#18

#19
#20

#21

#22

#23

#24
#25

Name:

Ctril
Ctrl2
Ctrl3
Ctrla
Ctrl5
Ctrle
Ctrl7
Ctrl8

160 _out
80 out
40 out
Amp.1
Amp.2
Extra.l
Extra.2

Description:

programmable output*, relay #1;
programmable output*, relay #2;
programmable output*, relay #3;
programmable output*, relay #4;
programmable output*, relay #5;
programmable output*, relay #6;
programmable output*, relay #7;
programmable output*, relay #8;

band selector output, band 160;

band selector output, band 180;

band selector output, band 40;

output to Preamp. #1;

output to Preamp. #2;

output from button Extral (CW STUB);

output from button Extra2, (only when used in F2 mode);

All of the output lines #1- #18 interrupted on PTT signal from your transceiver.

TX_Gnd_in
TX_Gnd_out

+V_Secondary

+V_TX

+V_RX

+V_in
-V_in

*

input for TX_Gnd (PTT) signal from transceiver;
output, delayed 8 msec. TX_Gnd (PTT) to Power Amplifier;

input for secondary (higher voltage or Negative) power supply

output_V**, on TX state of transceiver
(when TX_Gnd (PTT) activated);

output_V**, on RX state of transceiver;
power to controller, +V, (+13-15B, 1A, poly fused);

Common for all the connections, should be bonded
to station ground;

Programmable output — depending on internal jumper settings can be Sink, Source, Positive,
Negative, Primary or Secondary Voltage

%k %k

output_V —depending on internal jumper settings can be Primary (+12V) or Secondary power source



3) Notes on controls:

Direction control:

o 8 POSITION control

Band selector:

o You can control 3 BandPassFilters Pin#9 - Pin#11 respectively

Amp #1 and Amp #2 buttons:

o You can switch ON/OFF 2 separate Preamps (when band selector is in BAND position
only), Pin#12 and Pin#13 respectively;

Extra #1 and Extra #2 buttons:

o With this buttons you can control some extra devices at Pin#17 and Pin#18:

» Extral switches V_RX to Pin#17;

> Extra2 button, has 2 different modes:

o When connected to S13 “Extra2” connector on a PCB, it switches V_RX to
Pin#18.

o When switched to S9“Extra3” connector on a PCB (default state), it switches
and locks one only BCD code to control lines #1-#3 at Pins #1-#3. This feature is
used when you need to control multiple receive antenna systems from a single
controller. The output BCD code (relay switch input) must be programmed in a
“FIXED” subprogram;

CW STUB switch:

o CW STUB Switch button used instead of Extral in transmit systems controllers

4) Notes on inputs and outputs:

TX_GND IN/OUT pins #19 - #20 action

DO NOT FORGET TO USE THIS FEATURE!

USED for your valuable gear protection and HOT SWITCHING protection in a transmit
applications

When TX_GND_IN signal from transceiver exists (short on Pin#19 to Pin#25), next
sequence is taking place:

» Switch OFF +V_RX output line and all the control lines;
» Switch ON (delayed 8 msec.) TX_Gnd_out at Pin#20 (short to Pin#25);
» Switch ON (delayed 8 msec.) +V_TX output at Pin#22:

When +V-RX disappears, all the LowBandSystem's gear: remote relay switches,
band pass filters, preamps is switching OFF. All the antenna’s inputs are
terminated with resistors in the remote relay switches made by
LowBandSystems;

TX_Gnd_out can be used to switch on Power Amplifier to transmit mode;
TX_Gnd_out can be used to switch on Detuning on a LowBandSystem’s
matching units for Vertical antennas;

V_rx, V_tx outputs at pins #22-4#23
v Depending on TX_Gnd input signal only one output is active. Fused, relayed

output;



= Secondary power supply input at pins #21:

o If you need some other control voltage to remote equipment (not 13VDC), you can

use this Pin#21 to supply it to all outputs by changing jumper J2 from V2 to Vsec.
terminals on PCB. Open the case, find the jumper, it is double for security, move

both:

= SINK/SOURCE

o SINK control (default state):

= Uses power source selected by internal jumper J2
o SOURCE control (jumper J1 relocation is needed):
= Max load is 30VDC, 2A on each relay, but limited to 2A total by fuse.
» You have to switch jumper J1 by changing from Sink to Source, it is
double for prudence, change both:

00 000

OO?

0
oo 000
000.°

000

o SINK / SOURCE control at the same time:

Q00 o

= |f you need Source, at Pin#1 - Pin#3, and SINK at Pin#4 - Pin#8, remove jumper J3

on PCB:

» Use “mirror truth table” to make switching, as you have to switch relays
OFF to make SHORT on this pins. Please see attached schematic.
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o Lock Out control in transmit control system applications:

=  When Transmit state is defined at Pin#19 TX_GND_IN (short to Pin#25), it locks out
direction switching;

» If you don’t need this feature, but still need TX GND OUT signal, remove
jumper J4

11



V.

Software:

User can:

1) Change the Truth Table.
There are 7 preprogrammed sets of Truth Tables and user can create custom - #8;

Software for Receive and Transmit systems is separated.
2) Set Directions of reverse reception to control LowBandSystem’s reversible Beverages
antenna systems output (Setting up DC inject on particular directions to antennas

coax);

3) Set “Locked input antenna port” for remote relay switches that uses BCD type of
control only.

Used to manage multiple receive array systems, this function is activated by Extra2
button (should be switched to F3 connector on PCB).

4) Create custom Truth Table*

*

A Truth Table is a table which sets out combination of active output lines (active relays) on

each of the selected directions.

12


https://en.wikipedia.org/wiki/Mathematical_table

How to change Truth Table:

1) Power OFF

2) Push and hold 0-degree direction button

3) Power ON

Control console:

e Start program mode (subsection Truth Tables selection)
e Send CW “MAP?”
e Blink ALL the direction Buttons

With 8 direction buttons you can select one of 8 Truth Tables.

Each Truth Table controls 8 output relays on Pins #1 - #8, DB-25 control
connector.

Direction buttons vs Truth Table correlation:

0 deg.
45 deg.
90 deg.
135deg.
180deg.
225deg.
270deg.
315deg.

button => Truth Table #1 (Preprogrammed)
button => Truth Table #2 (Preprogrammed)
button => Truth Table #3 (Preprogrammed)
button => Truth Table #4 (Preprogrammed)
button => Truth Table #5 (Preprogrammed)
button => Truth Table #6 (Preprogrammed)
button => Truth Table #7 (Preprogrammed)
button => Truth Table #8 (User programmable)

Select Truth Table you need and Push appropriate button.

Example:

If you want to use Custom Truth Table, push 315 degrees.

Control console:

e willsend CW “8 RTU”

e microcomputer will use this Truth Table
e switch to normal operation mode

e switch to 315 degrees direction.

13



How to define reversible beverage antenna system switching scheme

When using reversible Beverage antenna systems, single output, you need to inject DC
voltage into coax cable to Reverse direction of reception.

Switch OFF controller, push 45 degrees, Switch Power On, at the CW “REVERSE?” request
push appropriate direction buttons in REVERSE directions for all pairs of Beverage
antennas.

You will hear “E” confirmation or “?” if input is not correct.
At the End of routine “R TU” will be send.

This control signal will appear at output Pin #8 when operating with Turn Tables #4-#6.

How to define “Locked input port” for remote relay switch with BCD control

Using LowBandSystems remote relay switches with BCD control you can use multiple
antennas and few arrays using only one 8 position controller.
Example:
If you are lucky to have 4 Reversible Beverage antennas systems and 8 circle
array, then you need one of the multiple input remote relay switches from
LowBandSystems (like RS8BCD or LBSuper Ill) :

4 input ports will be used for beverages and one of the 4 left for 8 circle
Array!

To toggle between Beverage antennas and 8 circle array you will need
only to press Extra 2 button!

And then you can use Same 8 buttons for direction contro.
No more multiple control consoles on a table!

Relay switch will be controlled by Output Pins#1-#3 and 8 circle array
controller by outputs at Pin#4 - Pin#8).

Switch OFF controller, push 90 degrees, Switch Power On, at the CW “FIXED?” request push
appropriate button:

input #1 — 315 direction button

input #2 — 0 direction button

input #3 — 45 direction button

input #4 — 90 direction button

input #5 — 135 direction button

input #6 — 180 direction button

input #7 — 225 direction button

input #8 — 270 direction button

You will hear “port +number” confirmation and “R TU” if input is correct.

7/ 7/ 7/ 7/ 7/ K/ K/
R X IR X SR X R X IR X S 4

7/
o0
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How to create custom Truth Table #8:

1) Power OFF
2) Push and hold 315-degree button
3) Power ON

Control console:
e Start program mode (subsection Custom Truth Table definition)
e Send CW “DIR1”
e Blink 315 direction button four times (the first direction to be defined)
e Send CW “?”
e Light ON all 8 direction buttons
e Wait for your actions

Now you have to define ACTIVE output pins 315 deg. direction

You must let microcomputer know which of the 8 relay outputs has to be ACTIVE (Sink

or Source depending on a jumper settings) on this direction.
How to set active outputs:
When you push* one of the direction buttons, you define particular relay output.

8 direction buttons = 8 relay outputs

DB-25 output pins (relays&&) vs direction buttons correlation:

Pin#1 — 0 deg. button
Pin#2 —45 deg. button
Pin#3 — 90 deg. button
Pin#4 — 135 deg. button
Pin#5 — 180 deg. button
Pin#6 — 225 deg. button
Pin#7 — 270 deg. button
Pin#8 — 315 deg. Button

Once you set all the needed outputs on this particular direction, go to next one or EXIT
program mode.

15



*Three “types” of push is available and used with different value:

Short push
(just push and release button)
» Sets output PIN to be ACTIVE
e Controller will send CW “R”
e Then light ON all the buttons waiting for the next
Pin to be defined

o You can push buttons in any sequence.
You will need as many Short pushes as many active output relays needed

Middle push
(push and hold for 2-3 sec.)
» End of current direction definition, Jump to next direction,
and controller will:
e SendCW “TT”,
e Send CW “PORT next number”
e Blink next direction button four times
e SendCW “?”
e Light ON all 8 direction buttons
e Wait for your actions

As you supposed to control 8 direction system, you will need 8 jumps to 8 directions
and hence 8 Middle pushed

If you have only 4 directions as in a 4square systems, then less of course

Long push
(push for more then 4 sec.)
» END of CUSTOM TRUTH TABLE programming
e Will send CW “RR TNX”
e Jump to operational mode,

Just once to finish with custom truth table definition

16



CW sounds generated by controller description:

Self-explaining for those who knows CW.

17



TRUTH TABLES FOR RECEIVE SYSTEMS APPLICATION (software v 2.5)

Truth table #1

(Switch OFF controller, Push 0 degrees, Switch Power On, at the CW “MAP?” Request push O degrees,

you will hear confirmation number)

» Used to control:
o Remote relay switches

> Control codes:

e Plain 1 of 8 to Pin#1 — Pin#8

Direction, degrees: \ Pin#fl Pin##2 Pin#3 Pin##4 Pin#5 Pin#6 Pin#7 Pin#8

315 1 0 0 0 0 0 0 0

0 0 1 0 0 0 0 0 0

45 0 0 1 0 0 0 0 0

90 0 0 0 1 0 0 0 0

135 0 0 0 0 1 0 0 0

180 0 0 0 0 0 1 0 0

225 0 0 0 0 0 0 1 0

270 0 0 0 0 0 0 0 1

Truth table #2

(Switch OFF controller, push 0 degrees, Switch Power On, at the CW “MAP?” Request push 45 degrees,

you will hear confirmation number)

> Used to control:

o remote relay switches LBSuper lil, RS8BCD, 8A2R;
o receive array 8Circle by LowBandSystems, BCD control;

o receive array Hi-Z8A, Hi-Z Antennas;

> Control codes:

e BCD 8_of_8, to Pin#1 — Pin#3

e  “Mirror code” for Hi-Z8A, to Pin# 4 — Pin# 8

Direction, degrees \ Pin##1 Pin#2 Pin#3 Pin#4 Pin#5 Pin##6 Pin##7 Pin#8

315 0 0 0 1 1 1 0 0

0 1 0 0 0 1 1 1 1

45 0 1 0 1 0 1 1 1

90 1 1 0 1 1 0 1 1

135 0 0 1 1 1 1 0 1

180 1 0 1 0 1 1 1 0

225 0 1 1 1 0 1 1 0

270 1 1 1 1 1 0 1 0

18



Truth table #3 (changed in software v 2.4)

(Switch OFF controller, push 0 degrees, Switch Power On, at the CW “MAP?” Request push 90 degrees,
you will hear confirmation number)

> Used to control:

o remote relay switches LBSuper lil, RS8BCD;
o receive array Hi-Z 4-8 pro8;

> Control codes:

e BCD 4_of_8, to Pin# 1 - Pin# 2;
e BCD code for Hi-Z 4-8 pro8, 8 element array, to Pin# 4 — Pin# 6

Direction, degrees \ Pin#l1 Pin#2 Pin#3 Pin#4 Pin#5 Pin#6 Pin#7 Pin#8

315 0 0 - 0 0 0 - 0

0 1 0 - 1 1 1 - 0

45 0 1 - 0 0 1 - 0

90 1 1 - 1 0 0 - 0

135 0 0 - 1 0 1 - 0

180 1 0 - 0 1 0 - 0

225 0 1 - 0 1 1 - 0

270 1 1 - 1 1 0 - 0

19



Truth table #4

(Switch OFF controller, push 0 degrees, Switch Power On, at the CW “MAP?” Request push 135
degrees, you will hear confirmation number)

» Used to control:
o remote relay switches LBSuper lll, RS8BCD;
o remote relay switches LBSuper II;
v Reversible Beverage systems RB2;

» Control codes:
e BCD 4 of 8, (8 directions — 4 inputs of the relay switch), at Pin#1 — Pin#2, for
LBSuper lll, RS8BCD and BCD controlled switches;
e LBSuper, (8 directions - 4 inputs of the relay switch), at Pin#4 — Pin# 7, for
LBSuper Il relay switch;
e «Reverse direction» — extra signal to switch reversible beverages, at Pin#8
(vou have to program it);

Direction, degrees \ Pin#1 Pin#2 Pin#3 Pin#4 Pin#5 Pin#6 Pin#7 Pin#8

315 0] 0 - 1 0 0 0 0

0 1 0 - 0 1 0 0 0

45 0 1 - 0 0 1 0 0

90 1 1 - 0 0 0 1 0

135 0 0 - 1 0 0 0 0

180 1 0 - 0 1 0 0 0

225 0 1 - 0 0 1 0 0

270 1 1 - 0 0 0 1 0




Truth table #5

Switch OFF controller, push 0 degrees, Switch Power On, at the CW “MAP?” Request push 180
degrees, you will hear confirmation number

» Used to control:
o remote relay switches LBSuperlll, RS8BCD, LBSuperll;
v Beverage systems RB, RB22;
o Antenna K-98;

> Control codes:

e BCD 8 of 8, (8 directions - 8 relay switch inputs), to Pin#1 — Pin#3, for
LBSuperlll, RS8BCD;

e BCD 4 of 8, (8 directions — 4 inputs of the relay switch), at Pin#1 — Pin#2, for
LBSuper I, RS8BCD and other BCD controlled switches;

e K-98, to Pin#t 4 — Pin#t 7, for antenna K-98;

e «Reverse direction» — extra signal to switch reversible beverages, at Pin#8,
(you have to program it);

Direction, degrees \ Pin#1 Pin#2 Pin#3 Pin#4 Pin#5 Pin#6 Pin#7 Pin#8

315
0
45
90
135
180
225
270

mrORrROROSBRO
mr R OORROO
PP RrRRLROOOO
Or oo or oo
Oocoopr oo o r
mrooor ooo
OCo0O0OO0OR R R R
©Oo0ooooooo




Truth table #6

Switch OFF controller, push 0 degrees, Switch Power On, at the CW “MAP?” Request push 225
degrees, you will hear confirmation number:

» Used to control:
o remote relay switches LBSuperlll, RS8BCD;
v Reversible Beverage systems RB2 requires switching;
o Antenna K-98;

> Control codes:

e BCD 4 of 8, (8 directions - 4 relay switch inputs), to Pin#1 — Pin#2, for
LBSuperlll, RS8BCD;

e K-98, to Pin#t 4 — Pin#t 7, for antenna K-98;

e «Reverse direction» — extra signal to switch reversible beverages, at Pin#8,
(vou have to program it);

Direction, degrees \ Pin#1 Pin#2 Pin#3 Pin#4 Pin#5 Pin#6 Pin#7 Pin#8

315 0] 0 - 0 1 0 1 0

0 1 0 - 0 0 0 1 0

45 0 1 - 1 0 0 1 0

90 1 1 - 0 0 1 1 0

135 0 0 - 0 1 0 0 0

180 1 0 - 0 0 0 0 0

225 0 1 - 1 0 0 0 0

270 1 1 - 0 0 1 0 0




Truth table #7

Switch OFF controller, push 0 degrees, Switch Power On, at the CW “MAP?” Request push 270
degrees, you will hear confirmation number

» Used to control:
o remote relay switches BCD, SINK configuration;
o antenna system Hi-Z8A, Hi-Z Antennas, SINK control;

» Control codes:
e BCD 8 of 8, (8 directions - 8 relay switch inputs), to Pin#1 — Pin#3, for SINK

control (jumpers Sink/Source should be rearranged);
e K-98, to Pin#t 4 — Pin#t 7, for antenna K-98;

Direction, degrees \ Pin#1l Pin#2 Pin#3 Pin#4 Pin#t5 Pin##6 Pin#7 Pin#8

315 0 0 0 0 0 0 1 1

0 1 0 0 1 0 0 0 0

45 0 1 0 0 1 0 0 0

90 1 1 0 0 0 1 0 0

135 0 0 1 0 0 0 1 0

180 1 0 1 1 0 0 0 1

225 0 1 1 0 1 0 0 1

270 1 1 1 0 0 1 0 1




TRUTH TABLES FOR TRANSMIT SYSTEMS APPLICATION (software TX v 1.1a)

Truth table #1

(Switch OFF controller, Push 0 degrees, Switch Power On, at the CW “MAP?” Request push O degrees,

you will hear confirmation number)

» Used to control:
o Remote relay switches

> Control codes:

e Plain 1 of 8 to Pin#1 — Pin#8

Direction, degrees: \ Pin#fl Pin##2 Pin#3 Pin##4 Pin#5 Pin#6 Pin#7 Pin#8

315 1 0 0 0 0 0 0 0

0 0 1 0 0 0 0 0 0

45 0 0 1 0 0 0 0 0

90 0 0 0 1 0 0 0 0

135 0 0 0 0 1 0 0 0

180 0 0 0 0 0 1 0 0

225 0 0 0 0 0 0 1 0

270 0 0 0 0 0 0 0 1

Truth table #7

Switch OFF controller, push 0 degrees, Switch Power On, at the CW “MAP?” Request push 270
degrees, you will hear confirmation number, control console will go to NORMAL mode of operation

with TruthTable #7

> Used to control:

o 4SQUARE 4 and 8 direction systems;

> Control codes:

e BCD 4 of 4, to Pin#l — Pin#2;
e 8 direction 4square transmit system, to Pin# 3 — Pin# 8;

Direction, degrees \ Pin#1 Pin#2 Pin#3 Pin#4 Pin##5 Pin##6 Pin#7 Pin#8

315 1 1 1 1 1 1 0 0

0 1 1 1 0 0 1 0 0

45 0 0 0 0 0 0 0 0

90 0 0 0 0 1 1 0 1

135 1 0 1 1 1 1 1 1

180 1 0 0 1 1 0 0 1

225 0 1 0 0 0 0 1 1

270 0 1 1 1 0 0 0 1
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V. Wiring examples:

LBC8ARD & antenna K-98
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|
|
|
|
40_in }

- R . B

-
]

Ampa

Amp.2

-
w

Extral

-
3

Extra 2

-
@

TX_GND_in

-
@

#=TX GND ot TpaHcueepa
TX_GND_out

%]
S

TX GND k ycuautenie
-

)
jirg

+V_RX_ext

)
N3

HTX

+_RX

N
——@—@———T:@—J&{}—m——@—@—@—@——@@@—@—@—@——e———@———@——— Y R SR

+
<

I
5
n
=

w +13-20VDC; 0,54

=
)
t

5 // wcnone3syeTtca Tabnuua kogoe #3 - 135 rpaaycos, K98 n BCD (8)
// nepeoHavanbHO 3a4aHo :

1 180 deg. - 1,
225deg. - 0,1,1,1

modifications date name description Cxema coeauHeHwii| pages

date name nynbT LBCBARD ana ynpaeBneHua:

K98
21-09-2015 | RABLBS page no.

diagram no.
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LBC8ARD & antenna Hi-Z 4-8 Pro8

A [ B C D
L?CBSRD Hi-Z
— _X1, DB-25 s r————
1 : o 11 {lg t‘g ctr 1 |
a | I
| oz 2 & ctrl 2 I
I P
| c3 3 é ° I ctrl 3 I
= r
| P |
| | | I
I Cirl 4 4 é | |
| | | I
Ckl 5 5
| ¢ | |
2 | I 2 |
| Ctl & & $ ,:Iﬁ +13VDC on RX |
I Cel 7 7 ! ' é] Gnd I
il n
| ¥ | I
| I Ctrl 8 8 I
| ? /{ preprogramed table #3 is used, coded for simultaneous use of
160 out 9 /{ - BCD swotches, (4 direction of 4 inputs, pins 1-2);
| -ou & /{ - Hi-Z8A, (8 direction, pins 4-8);
80 10
I -t é’ // to enter table #3, use button 45deg when powering on
40 out 11 (§
3 I
| 180in 14 $ // settings :
| B s g 315 dea. - 0,0,00,00,00,
eg. - 1 '
“win 16 & 45 deg. - 0,1,0.0,0.1,0,0,
I 90 deg. - 1,1,0,1,0,0,0,0,
| Ampi 12 é; 135 deg. - 0,0,0,1,0,1,0,0,
) 180 deg. - 1,0,0,0,1,0,0,0,
| I Amp2 13 & 225 deg. - 0,1,0,0,1,1,0,0,
| Exral 17 é 270 deg. - 1,1,0,1,1,0,0,0,
xtra
[ Extra2 18 é
I TX_GND_in 18 I w TXGND from TRX
4 I TX_GND_out 20 CI’;
I +W_RX_ext 21 ?
| X 22 ?
| +W_RK 23 ;
|| I
| +in 24 é: o +13-20VDC; 0,5A
| v 25 JQ -
L — — |
5
6
modifications date name description Wirering | pages
date name controller LBCBARD &
Hi-Z 4-8 Pro8
21-04-2020 | RABLBES page no.
diagram no.
LowBandSystems




LBC8ARD & antenna Hi - Z8A

A I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
L

FHRAFwww

6 117 14 Cherarend Man 20

LBC8S8ARD Hi-Z
— — X1,DB=25 . FQJ_“-L—?_(_CJJ -
Ctrl_1 1 $ tp crl_1 |
L 2 | I
oz 2 I‘I; ctrl_2 |
| - |
i3 3 &) {F ctrl_3 |
o ¢ I
4 4 é GF ctrl_4 |
Ctrl_5§ 5 ° | crl 5 I
Coe T
| 6 ’il; |
Crl 6 6 $ +Uorx
I 7
Ctrl.7 7 $ é Gnd I
Cirl8 &
? /{ preprogramed table #7 is used, coded for simultaneous use of
160 ot © // - BCD swotches, (8 direction of 8 inputs, pins 1-3);
- é) // - Hi-Z8A, (8 direction, pins 4-8);
BO out 10
é /{ to enter table #7, use button 270deg when powering on
40_out 11 é) // for SINK, move Sink / Source jumpers an PCF
160in 14 é) // settings :
80_in 15 $ 315 deg. - 0,0,0,0,0,0,1,1,
) 0 deg. - 1,0,0,1,0,0,0,0,
40_in 16 $ 45 deg. - 0,1,0,0,1,0,0,0,
90 deg. - 1,1,0,0,0,1,0,0,
Ampd 12 ({p 135 deg. - 0,0,1,0,0,0,1,0,
180 deg. - 1,0,1,1,0,0,0,1,
Amp2 13 é 225 deg. - 0,1,1,0,1,0,0,1,
270 deg. - 1,1,1,0,0,1,0,1,
Extrat 17&) g ot
Extra2 18 é
TX_GND_in 18 (? TX GND from TRX
TX_GMD_out 20 )
+_RX_ext 21 ?
wTH 22 ?
+/_RX 23
+_in 24 Clﬂ p +13-20VDC; 0,5A
v 25 QI}
The direction-switching table is as follows.
DIRECTION
Ground Ctrl 1 N
Ground Ctrl 2 NE
Ground Ctrl 3 E
Ground Ctrl 4 SE
Ground Ctrl1&Ctri§ S
Ground Crl2& Ctrl 5 SW
Ground Crl3 & Crl 5 W
Ground Curl4 & Ctri § NW
51 connecfing it fo you
i, This alluws e
ALY
The Coax Power In terminal is provided to discannsct the +13.8VDC sent out to all the controller antenna
Inputs far powering the HI-2 PLUSE amps at the elements. Removing the feetor umper remowves the
UnIIs£ e on the antenna ||\Eut§
Snnal Hources (handy deviee tor testing and trousics haotng )y i W hEAntennas comisinal sourse nim
- 1wl P Filler (RPF) Ll e liivgnlsnnis anrvbinh I
L igh Hass Lier (HIF1 ) bt Zantennaz.camiband o tm
Troubleshooting:
Mease ook on carwehsite at ofpeSerww b rantens as comitiz fan bim
B30 -7 Anlenoas™ iy hizanlennas oo
modifications date name description Wirering | pages
date name controller LBCBARD &
Hi-Z8A
21-09-2015 RAEBLES page no.
19-04-2017 | RABLBS diagram no.
LowBandSystems
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LBC8ARD & distribution switch 8A2R:

1 LBCBARD - Radio_A 8A2R distribution switch LBCB8ARD - Radio_B
- - - - XL DB-23 lEQl4;9_ _____ XL, DB-23. ...
' ' _ ' | 1 '
: Cir_1 1 E.‘: 1 ¢ Dir_A_Radia_sA : @I 1 Ctr_1 :
1 Cid_2 2 2 Dir_B_Radio_»A e) 2 Ctd_2 1
1 ¢ : 1
1 Cid_3 3 3 Dir_C_Radia_A $ 3 Ctl_3 1
1 B ¢ - - : - 1
] l Ctil 4 4 2 4 +Vrx_Radio_A 14 Ctrl 4 l
! - {Q —qﬁ - - : @ - !
! culs 5 4 : Dir A Radio B o 6 55 cus !
: ctl6 6 é : Dir_B_Radio_B é 5 é 6 Ctrl6 :
X cwl 7 7 é : Dir_C_Radio_B Gl 7 é 7 Ctrl 7 X
1 1 . | 1 1
2 . cule 8 o | +Vix_Radio B o, 8 o8 cus .
1 1 | | 1 1
1 1 9 ¢ Gnd | 1 1
1 1 | 1 1
1 1 - o 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
| 1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
! 180 out 9 A & @ 160 out !
: B0_out 10 é g') 10 80_out :
3 X 40 out 11 é: éj 11 40_out X
1 1 1 . 1
: 160_in 14 EF {? 14 160_in :
, B0in 15 o o 15 80 ,
1 ] ] 1
, 40_in 18 16 40 in ,
. P ? .
1 1 1 1
1 Amp.1 12 12 Ampa 1
. ® @ .
] l Amp.2 13 13 Amp2 l
. P2 A o i’ .
: Extral 17 é {'a 17 Extral :
: Extra2 18 é He.nocrasnmerea _ _ _ _ _ _ _ _ é 18 Extra2 :
| |
: : | Lock out | : :
i TXGNDin 19 o L e N I g 19 TXGNDLn
| | | 1 1
4 | TX_GND_out 20 é | S STZM | & 20 TXGND_out
. < | 1N4148 TN4148 ; .
: +_R¥_ext 21 @ : 4 : @ 21 +V_RX_ext :
\ +WoTX 22 & | | & 22+ TX ,
' VR 23 Irx GhD_a ™eNDE | &2 R '
1 +! | | . 1
1 : | 1
1 1 | ! | 1 1
1 1 | 1 1
1 1 l 1 1
1 1 l : 1 1
1 1 -y = - = 1 1
1 1 1 1
! +Vin 24 ! ''24 +V.in !
] - = £ - ]
1 1 1 1
X VoS g o a5V X
5 1 1 1 1
|l = omom o omom om 1 la o e - === o= 1
i ek =
| +vDC  -vDC :
I
| +13-20VDC; 0,54 :
I
| |
o ___
Power Supply
LockOut - nozeonsem bnokupoeamb npuemM om oboux nepedam4yukos
6 LockOut - fo disable reception when ANY transmitter is ON
modifications date name description Conection diagramm: | pages
date name controller LBCBARD &
distribution switch 8A2R
21-09-2015 | RABLBS page no.
diagram no.
LowBandSystems
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LBC8ARD & remote relay switch RS8BCD:

1) For reversible beverages

A [ B C | D
LBCSARD RS8BCD
[ — —x0ay | P —

o1 1 o Bit 1

Ctl 2 2 BCD-2

cni3 3 BCD-3

Cirl_a 4

Ctrl_& 5 U _coax for reversible +U coax

Ctrl 6 & common

P
|
P
|
F
U _RX I +U_RX
?
|
i

cul7 7

I

I I
I ¥
I I
| v
I I
| ¥
I

| i
| &
I I
| &
I I
| ctrl g 8 é
I I
I ED:out 10 ?
I a0 out 11 ?
I

I

| g
I I
I ?
I ¥
| 7
| 7
I

I

I

I

I

I

L

160 out @

160_in 14
80_in 15

40in 16

Amp.1 12
Amp.2 13
Extral 17

Extra2 18

TX_GND_in 19 é p TXGND from TRX to protect RX

TX_GND_out 20 LI} TX GND to the Amplifier
+V_RX ext 21 e

WOTX 22 &

HWRX 23 5

+Y_in 24 @ +13-20VDC; 0,5A

Vo285
—___F¥ -
// with RB2, reversible antennas, we use table #6& - "LBSuper", BCD controlled, {only first 4 of 8 inputs)
// input 1 - 315/135 deg antenna
J/ input 2 - 0/180 deg antenna
J/ input 3 - 45/225 deg antenna
5 // input 4 - 90/270 deg antenna
J/ To switch to the REVERSE directoins in a right sequence you have to programm them
J/ use SUB_MENU #2 "Push 45 degress, then switch Power ON"
// everyting should be obvious then

// initial settings :

Odeg -1

0

1, - reverse direction
1, - reverse directior
1, - reverse directior
.1. - reverse directior

modifications date name description Cxema coenvHeHnii: [ pages

dat contriller LBCSARD &
ate name remote relay switch RS8BCD &

21-09-2015 | RAELBS page no.

-03- diagram no.
04-03-2015 RAGLBS
LowBandSystems




2) For eight single direction antennas:

A | B C | D
LBCS8ARD RS8BCD
—_ = =2 [
= —X-nay L P —
Arl_ Bit 1 BCD-1
1 | ¢ P |
: cil 2 2 Elﬁ Bit 2 : C:;I BCD-2 :
| cil 3 3 Elrx Bit 3 : % BCD-3 :
I
[ ] | Ctrl_4 4 1? U RX 4 % +U_RX |
I I
5
| Cirl 5 5 % +U coax |
I I
7
2 | Cirl 6 & é comman + Gnd |
| I —
| ctrl? 7 é)
I I
|| | Crl 8 B é
I I
160_ ot 9
| 80_out 10 ?
| 40 ot 11 ?
3 | 160 in 14
| 80_in 15
| 40n 16 é]
I I
Ampa 12
|1 | Amp2 13 z
| Extral 17 ?
| Extra2 18 ?
I
| TX_GND_in 19 é » TXGND signal from TRX to protect RX chain
4 | TK_GND_out 20 I.,{’} w-TX GND to the Amplifier
| +/_RX_ext 21 @
| wTX 22 ¢)
+_RX 23
| i &
| +/_in 24 q" +13-20VDC; 0,5A
| Vo285 .
|l __F -
Truth table #2
(Switch OFF controller, push 0 degrees, Switch Power On, at the CW "MAP?'
5 Request push 45 degrees, you will hear confirmation number)
Used to control:
remote relay switches LBSuperlll, RS8BCD, 8A2R
receive array 8Circle by LowBandSystems, BCD control;
receive array Hi-Z8A, Hi-Z Antennas;
|| Control codes:
BCD 8_of 8, to Pin#1 - Pin#3
"Mirror code" for Hi-Z8A, to Pin# 4 - Pin# 8
Pin#1/Pin#2/Pin# 3/Pin#4/Pin#5/Pin#6/Pin#7/Pin#8
Direction, degrees
31500011100
0 10001111
6| 45 01010111
90 11011011 modifications date name description Cxema coefMHeHWi: | pages
135 00111101 date contriller LBCSARD &
180 10101110 name remote relay switch RS8BCD &
22501110110 21-09-2015 | RABLBS page no.
270 11111010 1 diagram no.
25-10-2018 RABLES LOWBandsystems

30



LBC8ARD - remote relay switch RS8BCD and preamp LB-HPF:

LBCSARD

— — _X1,DB:25
o1 A

VAPIBNEHHE HANPIBAEHKEM, BUT A

cinl 2

(&)

VAPABACHHE HanpasaeHneM, butr B

cin 3

W

VAPagneHne HanpasneHuemM, but C

IS

Clrl_4

o

Cirl_5

@

Cirl_6

Cirl_7

-

Cirl_8

=

HaMpAMEHNE MATaMHMA

HIMPAKEHWE MEPEMOYEHHA B kabens kawagon RB2

160_out

o

-
=1

80_out

-
g

180_in

-
=

80_in

-
o

40_in

-
=)

-
X

Amp.1

HanpAMEHHE MMTaHMA NPeaycHauTens

Amp.2

-
=3

Extral

-
3

Extra 2

TX_GND in 19

TX_GND out 20
+_RX_ext 21
X 22

+/ RX 23

n
&

3
@——T—@—@—@—Q—@—@—@—G—-@-@-@-@-@—@——9——@—-@-—@-—9——@——@——@—

+V_in

<
n
B

E—

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| 40_out
| o
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
L

I
I
I
I
—

/{ ana RB2 ncnone3syetca Tabnuua kogos #3 (90 rpagycos), LBSuper, koael BCD (4 uz 8) u LBSuper 1xN,
// 8oii Beixoa - obpaTHoe HanpaeneHue, nporpaMMupyeTcs B Medio "45 rpagycos + Power ON"

/{ nepeoHavyanbHO 3a34aHo

315 deg. - 0,0,0,1,0,0,0,0,

0 deg. - 1,0,0,0,1,0,0,0,
45 deg. - 0,1,0,0,0,1,0,0,
50 deg. - 1,1,0,0,0,0,1,0,

135 deg. - 0,0,0,1,0,0,0,1,

180 deg. - 1,0,0,0,1,0,0,1,

225 deg. - 0,1,0,0,0,1,0,1,

270 deg. - 1,1,0,0,0,0,1,1,

TX GND oT TpaHcueepa

+13-20VDC; 0,5A

RS8BCD
. I]_5EI11‘5_ — T
$ BCD-1 |
2| o |
q; BCD- |
30| |
tP BCD-3 |
: ﬁg o |
I

5

I +Y coax I
6 \KI; I
+ Gnd |
1

LB-HPF
1 P T
$ +V Amp |
2 | I

Gnd
P I
—_— — —

/{ ana RB ncnonb3yeTtca Tabnuua koaos #2 (45 rpagycos), kogsl BCD (8 us 8)

RAGELBS

modifications date name description Cxema coeguHeHui: | pages
d nyneT LBCSARD &
ate name kommyTaTop RS8BCD &
npegycunutens LB-HPF
21-09-2015 RAGLES page no.
diagram no.
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Schematics:
Microprocessor board:

ARDUINO o X1, DB-25
MICRO . , 1 !
Sink . B o
1 34 | sck mosi |1 ' E‘\:5]_ 1, Gt 1
. @2' 1
c 33 | miso RXLED| 2 H D '
X aneHo | Source & '
3an 32 [yin T |3 : A" 20 ¢ 2
12 . 1
J_i Gnd oRX| 4 lj:LN:zaoa """"""" '
T Lo " -
_30 | Reset RESET| & X0 Yo . 3 cris
29 | +5y GND 6 2 X1 vy 7 TREY, 12vdc '
L D108 :
_28 ] 2/8DA 7 31 0 4, Ctl_4
1
27 ascL| 8 4|y '
______ 1
. | 286 ] 5, Ctd 5
; ® A5 APWIM AB 51 4 : rl !
2 fg @ 25 | aq s/PwM |10 6 | g :
[
w24 a3 sPwm a7 |11 7 &1 Clrl 8
oz . .
Lom 23 a2 7] 12 8 X7 ]
N .
-
L5 o 22 | a1 siag| 13 9 | GND 71 Cil 7
H 1
E ﬁa: 21 | ag aPwWM ATD |14 !
. 7 1
I Y A S 20 | AREF  10/PwM A1t |15 T | +12vDC —‘_"/_,_@_@ 8! s
~ | 8 .
19133y 1P |16 : K8 : .
B 1
18 f1aPvia 2P Atz L 1 !
13/LED " ' .
BF1 | 3 SW1 o
| I 1 !
VR1 . R | 9, 160_out
3 | DB o -
1-2k | - “
: | a2 o g 101 80 out
: =T ki T 1
I o3 111 40_out
IC1 : % 2R
e CD4028BE : : 5 4 - $ 14: 160_in
X . =
3 16 ' |G 5 15" BO_in
i 10 y r | E gi@ 6 - dlﬁ 1e: u_'
' = . - . 40 _in
A : V@ Tx | Cx CxL @
13 2 L3 s L - 1
B L o . |
wm ), & Tl ol Vo
12 c 15 I:I L4 i 47n_| 47n_|_ 47n ' 1
i ' .- 1
il T1 l:l”‘ RS 5 5! {7 gyt Vamp. .
e TCRE | 4 Lo — D11 D12 D13 U s
. ! B +Amp. 1 Amp.
4 1 W m———l 8 5"
7 :I—S 7o Vol +Amp2 131 Amp2
-| : : L G Elj .
8 .8 ! VS Extrat 171 Extral
@ 1 1o & P
v E L, tExtra2 18" Exira 2
g% 95
VT e V2 1 1
Lo o
77777 oTjero nurate 510-513 7 ! :
S Y, 18, TX_GND_in
& 20} TX_GND_ou
= é 21: +u R¥ ext
1
- SI 22, +V_TX
1
5 N Y R EI) 23, +V RX
PRI [ RIS, o
Ks Lk LR b
HJR1 Dr2 F2 0,54 . : P
220pH, 0.7A RX 1 3 TX | "
Dr3 | [ i ! 1 1
VY ' i ' H
§ 220uH J_ — b : : A
- X Cx LED_TX/RX: : : vt
33n ! | : : 1 !
VRe YR or1 F1017A : Lo
r 10 1
g;n 7805 g)‘(lm 7812 A70uH, 0.54 ; s
4 out IN + out IN Y + — e 1 -
—— GND. l GND. LCX J_c;« : :
L I T I33n I33n 25, v
J: 1 1
& Q) 0 -t
6 +54 H2v 2 1 +in
modifications date name description nyneT LBConsole 8 ARD v2 pages
date name
08-12-2015| RABLBS page no.
11-07-2016 | RABLES diagram no.
LowBandSystems




Rotary switches
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